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CHAPTER I 
INTRODUCTION 
Statement of the Problem. 
The purpose of this study is to develop a curriculum in 
first-year algebra that is sufficiently flexible to meet the 
needs of the large heterogeneous group of students of Burke 
High school and to prepare them for worthy membership in a 
changing social order. 
This course in algebra should help these pupils (1) to 
obtain information, (2) to develE>p skills, (3) to assume de-
sirable attitudes, (4) to acquire the ability to think criti-
cally,. and (5) to learn how to work cooperatively, so that 
each child shall find that he has potentialities that are 
necessary to the scheme of life in which he finds himself and 
must therefore assume his responsibility to make a contribu-
tion. 
Reason for Study. 
The teachers of mathematics of Burke school felt for 
some time that there were (1) too many pupils who had an aver-
sion to algebra, (2) too many failures, and (3) too many 
pupils entering the course with little or no mathematical 
ability. Since something should be done to remedy this 
1 
situation, in September 1950 three hundred seventy-t'ive ninth 
graders were given the Sangren-Reidy Survey Tests in Arith-
11' 
metic, Division III, For Grades Seven, Eight, and Nine, Form L: 
The highest possible score is 63. The t'ollowing table gives 
the topics and tentative nerms t'or the test: 
Tentative Norms 
---------------------------------------------------------------
Divi-
sion 
III 
Burke's 
Scores 
Grade 
7 
8 
9 
9 
Test I Test II Test III 
Division Problems Mensura-
tion 
3 7 2 
4 7 3 
4 8 6 
4 8 5 
Test IV Total 
Percent- Score 
age 
9 21 
12 26 
18 36 
17 34 
Thirty pupils or eight per cent ot' Burke's ninth graders 
showed little ability in mathematics. These pupils were given 
a course in practical mathematics in the 1950-1951 term, while 
the other 92 per cent were given algebra. This screening ot' 
pupils brought, in part, the desired results. 
Burke school ot't'ers, besides mathematics, courses in car-
pentry, pa1n~ing, masonry, business, home economics, tailoring, 
1/ .Sangren-Reidy Survey Test in Arithmetic, Division III, For 
Grades Seven, Eight, and Nine, Form I, Public School Publishing 
Company, Bloomington, Ill,, Revised 1942. 
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which require the practical and scientific knowledge of alge-
bra. There is also the diversified occupationa program, in 
which pupils spend a part of the day at school and the other 
part on various jobs, such as shoe repairing, cabinet making, 
upholstering, interior decorating, auto mechanics and tailoring 
shops, etc ••• The school also offers the college preparatory 
course. The objective then of this course in algebra is to 
meet, in part, the mathematical needs of these pupils. 
A Brief History of Mathematics in the Secondary School Curric-
ulum. 
Mathematics has been and will always be a necessary tool 
in the development of civilization9 In ancient times man used 
some form of mathematics which enabled him to control the an-
nual overflow of the Nile River in Egypt. The Egyptians some 
2000 years before Christ were skilled in measurements in two 
and three dimensions. They were proficient in the four funda-
mental operations using integers as well as in the use of frac-
tions. It is said that in multiplication aside from two no 
other multiplier was used except ten. Old records show that 
the Sumarians, Babylonians, Greeks and Romans used symbols to 
keep their accounts. The Japanese adopted their systems of 
symbols from the Chinese which is the oldest system of numerals 
~ As civilization progressed man became more and more aware 
of the usefulness of mathematics as related to both his social 
3 
and economic needs and invented ways and means ef writing and 
using numbers. 
In America, during the Colonial Period, mathematics had 
its beginnings in the universities which of'fered arithmetic, 
algebra and geometry, Later these subjects were taken over. 
by the high schools and academies which began to grow during 
the early part of the nineteenth century. In these schools 
they were taught as college entrance requirements or in rela-
tion to such subjects as surveying, navigatiE>n, a.nd mensura-
tion. 
During the latter part ef the nineteenth century, mathe-
matics held its place in the curriculum, but the courses were 
changed; arithmetic was placed in the elementary schools, 
higher .subjects were dropped, stress upon the functional 
aspects declined, and emphasis was placed on the mastery of' 
skills and techniques. The study of mathematics was based 
on the theory of mental discipline and college entrance re-
quirements. 
At the beginning of the twentieth century mathematicians 
felt that changes in the school curriculum were essential be-
cause the offerings were not keeping pace with the changes 
in society. The courses offered in the schools were not those 
needed by the large number of non-academic students. Teachers 
of mathematics began advocating the teaching of practical 
mathematics, consideration of individual differences, and 
4 
use of the laboratory method. Dr. John Perry of England and 
Dr. E. H. Moore ef this country were pioneers in this move-
ment which was hastened by other changes brought about by the 
pressure of social needs such as, the junior high school move-
ment, changes in textbooks, and the liberalization of college 
entrance requirements. 
The growth of the junior high school has brought about 
definite changes which have caused complete reorganization of 
the·,mathematics program. Mathematicians . advocate the teaching 
of general mathematics in the seventh, eighth, and ninth grades 
because of its functionality. In a study made by fhe National 
Committee on the·ReorganizatiGn of Mathematics in Secondary 
Schools in 1923, we find consideration of all aims of secondary 
education of three kinds: ~·· 
( l) .Practical aims, which include utility of the 
fundamental processes of arithmetic, understanding of 
graphic representation, understanding of the language 
of algebra, and familiarity with geome~ric forms; (2) 
disciplinary aims; (3) cultural aims • .:/ 
As a result of the junior high school movement many states 
have revised or made new courses of study based on the Report 
of the National Committee on Mathematical.Requirements. On 
~his movement, the committee states under the heading o~ 
"General" Courses: 
gJ The Reorganization of Mathematics in Secondary Education , 
Report by the National Committee on Mathematical Requirements, 
published by the Mathematical Association of America, Inc., 
1923, pp. 6-10. 
This movement has gained considerable new impetus 
by the growth of the junior high school, and there can 
be little question that the results .already achieved 
by those who are experimenting. with the new methods of 
organization warrant the abandonment of the extreme 
.. water-tight compartment .. method of presentation~ 
The newer method of organization enables the pupil 
to gain a broader view of the whole field of elementary 
mathematics early in the school course. In view of the 
very large number of pupils who drop out of school at 
the end of the eighth or ninth.school year or who for 
other reasons then cease· their study of mathematics, -
this fact offers aweighty advantage over the older type 
of arganization under which pupils studied algebra alone 
during the ninth school year, 0~o the complete exclusion of all contact with geometry.,V 
Trends in Algebra. 
Algebra, one ef the facets of mathemat-ics, has undergone 
many changes in recent years. It is thought of as generalized 
arithmetic and this generalization offers many situations in 
which the princip~es and processes of arithmetic may be made 
understandable and meaningful, thus promoting interest and 
skill on the part of the pupils. It is impossible to divorce 
algebra from arithmetic or vice versa because in teaching 
algebra one must constantly refer to.similar situations in 
arithmetic and expand from the primary concepts already 
learned. David R. Davis states: 
The main differences between algebra and arithme-
tic are due to the process 0f' generalization. Ameng 
the mere fundamentaldifferences are (l) the us"e of 
signed numbers, (2) literal numbers who·se values are 
57 Op. cit., p. 13. 
6 
r· . 
II 
constant but remain unsigned; (3) variables and functions 
which may take on an indefinite number of values through-
out a diS1J.l.tSSion, and (4) the generalization of previous 
concepts.~ 
The changes in algebra from a complex branch of mathe-
matics to a mere simplified one is perhaps due to the changing 
of the school population from a rather home~geneous group to a 
distinctly heterogeneous one. Because of this change in pop-
ulation emphasis on the m0re complex phases of algebra has 
been changed to the more functional topics. Since the mastery 
of algebra is the rightful posession of all high school pupils 
who show ability or have potentialities and who are willing to 
work, the curriculum should contain meaningful material for 
those who intend to take the sequential subjects as well as 
for those who do not intend tQ go to cellege.. Mathematicians 
advocate that the course in algebra should contain such topics 
as (1) the basic concepts of algebra, (2) the formula, (3) the 
fundamental eperations, {4) flquatLons, (5) graphs, and (6) 
verbal problems .. Such a course is essential if the pupils 
are to cope with the social and economic problems of society. 
Dr. Davis states: 
• • • The course in beginning algebra has been changed 
in several ways during recent years. The major part is 
strictly algebra, but the material has been simplified 
!±/ D. R. Davis, The Teaching of Mathematics., Addison-Wesley 
Press, Inc., Cambridge, Mass., 1951, p. 193. 
II 
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and more thoroy.ghly explained for the student. The 
course contains more practical applications in which 
algebra is used effectively in elementary science, 
geometry, and numerical trigonometry.. A.lso m0re time 
is allotted to the mechanical operations with algebraic 
expressions and equations. The aim has been to bring 
the subject matter within reach .. of more students and 
at the same time to make it serv~/as a preparatory 
course for further related work.~ 
Review of Related Literature. 
The need of complete reorganization of the mathematics 
offerings in our schools was brought to the attention,cof edu-
cators by the lack of knowledge exhibited in that field by the 
enlisted men in our recent wars. From that time on mathema-
ticians, such as, Dr. Schorling, Dr. Davis, Dr. Breslich and 
many ethers have written books on the teaching of mathematics 
advocating changes in the mathematics curriculum and making 
suggestions for material based on the actual needs of the 
pupils .. 
Outstanding work in the fieldof the reorganization of 
the mathematics curriculum was done by the Commission on Post-
War Plans of which Dr. Raleigh Schorling was chairman. The 
First Report of the Commission appeared in the May 1944 issue 
of The Mathematics Teacher, the official organ of the National 
Council of Teachers of Mathematics, and the Second Report was 
given in the May 1945 number. The final Bepert of the Commis-
sion on Post-War Plans was made in the form of a pamphlet 
3/ Op. cit., p. 194 
8 
entitled Guidance Pamphlet in Mathematics for High School 
Students published in November 1947. This pamphlet gives val-
uable information on the uses of mathematics and should be 
read by every. high school pupil, teacher, administrator, coun-
cilor, and parent. 
The writer made a comparison of textbooks and courses of 
study in mathematics of two decades ago with those of the last 
decade. The study showed that the trend is definitely away 
from the traditional college preparatory courses involving 
rugged mental discipline to curricula that will meet the needs 
of pupils wfth varying abilities and intere.sts. The more 
recent textbooks and course-s of s'tudy include many examples of 
practical application of the algebraic concepts that make the 
course in algebra fUnctional as well as interesting. 
Each of the nine recent courses, which were studied; was 
constructed by a planning committee composed of school official 
and teachers of each grade level from various' parts of the 
state or different $Chools in the sehool system. Each course 
is flexible and offers suggestions that contribute to the prac-
tical, disciplinary, and cultural development of the pupils. 
The courses, for the most part, followed the unit plan of 
<?rganization, with general and specific Qbj,@et~ves., subj eat mat 
ter content, suggested activities, unit evaluation, tests, and 
bibliography. Several of the courses used the two-track pro-· 
cedure which some educators feel meets the needs and interests 
of the majority of pupils. Six of the courses were in printed 
form and three were mimeographed. 
~ The writer feels that the courses were designed to meet 
the needs of each individual set up; that each followed the 
suggestions found in the Report of the National Committee on 
Mathematical Requirements published in 1923, the Fifteenth 
Yearbook of the National Council of Teachers of Mathematics 
whose title is "The Place of Mathematics in Secondary Educa-
tion", published in 1940; and the Reports of the Commission 
on Post-War Plans published in May 1944 and May 1945 issues 
of The Mathematics Teacher. 
The courses of study are not all inclusive; they leave 
room for initiative, ingenuity, and resourcefulness of the 
teacher. 
The following table shows the sequence of topics in 
first-year algebra as found in the nine courses of study 
written since 1937. While the sequence of topics as found in 
the nine courses is much the same, the approach, content, and 
techniques are different. The sub-topics are not included in 
the table. 
The Roman numerals indicate the topics and the figures 
represent the sequence of topics. 
:).0 
I 
. 
11 
SEQUENCE OF TOPICS IN FIRST-YEAR ALGEBRA 
AS OFFERED IN NINE COURSES OF STUDY ~ 
~ I II III IV v VI VII VIII IX X XI XII 
West Virginia. 1 0 2 0 3 0 4 5 6 7 0 0 
Oklahoma. 1 5 2 3 6 4 0 7 0 0 8 0 
Missouri 1 3 0 2 4 0 0 5 6 7 8 9 
Philadelphia. 1 3 2 4 5 0 6 7 8 0 0 0 
North Pa.kota. 1 0 4 2 3 5 6 7 8 9 0 0 
New Mexico 0 0 1 2 3 4 0 5 6 0 0 0 
Montana 3 2 4 1 0 0 0 6 5 7 9 8 
Iowa. 1 2 5 3 0 0 0 5 0 9 6 0 
Chicago· 1 2 5 3 4 0 0 7 8 6 10 9 
Zero (O) indicates the topic is not listed in the course. 
I. Literal Numbers 
II. Simple Equations 
III. The Formula 
IV. Positive and Negative Numbers 
v. Fundamental Operations 
VI. Graphs 
VII. Equations and Problem Solving 
VIII. Special Products andFa.ctoring 
IX. Fractions and Fractional Equations 
• 
x·~ 
. . Systems o~ Equations 
XI. Powers, Roots, and Radicals 
XII. Ratio and Proportion 
Overview. 
CHAPTER II 
CURRICULUM IN FIRST-YEAR ALGEBRA 
FOR BURKE HIGH SCHOOL 
This scientific age in which we live calls for rethinking 
of the mathematics curriculum. Careful.thought should be 
given to the practical and cultural needs of all pupils and 
at the same time consideration should be given to those pupils 
with special interests and aptitudes in higher mathematics. 
A good curriculum should contain material that will enable the 
teacher not only to help the slow learner but will provide 
opportunity to discover the talents of pupils who should 
specialize in mathematics and the allied subjects. 
As civilization has progressed, the need for more and 
more mathematics has become evident. The building of bridges, 
aeroplanes, bombers, automobiles, the making of electrical 
appliances, and the many scientific discoveries demand a 
thorough knowledge of mathematics. 
Algebra is no longer, as in the days of the Latin schools, 
just for boys who intend to go to college, nor are algebraic 
processes just a mechanical juggling of letters, numbers, and 
signs. It is a functional subject for all pupils, and should 
12 
be integrated with other subjects, especially with the scien-
ces and mechanical courses. 
In no mathematical subject has there been so great 
a change in recent years·as in algebra. Instead of mak-
ing the solution of abstract equations the central feature 
of algebra or making the juggling with algebraic expres-
sions the main objective, the present day plan is to em-
phasize the ordinary uses of elementary algebra and to 
introduce those features which add to the pupils' interest 
in the study of these uses. Special emphasis is on the 1 1; formula, directed numbers, graphs, and literal equations.: 
Outstanding educators specializing in the field of math-
ematics have been advocating for some time the psychological 
organization of the secondary school curriculum. The educator, 
Dr. Billett, sums up the views of the mathematician, Dr. Bres-
lich in the following statement: 
A psychologically organized course must (1) be 
adopted to the interests and abilities of the pupils; (2) 
increase gradually in complexity; (3) involve an optimal 
blending of the abstract and the concrete; and (4) pro-
vide for constant use of learning products in other ex-
periential areas2than those from which the learning pro-duct is derived.~ 
This curriculum is planned as a result of careful study 
of the present trends in mathematics, the suggestions found 
in recent literature in the foeld, and the advice of Dr. Henry 
W. Syer, Dr. J. Fred Weaver, and Mr. Ernest R. Spinney of the 
School of Education, Boston University. It is for first-year 
i/ Department of Public Schools, Course of Study in Mathe-
matics, Grades 7-9, May 1943, Providence, R. I., p. 82. 
g/ Roy o. Billett, Fundamentals of Secondary School Teach-
ing, Houghton Mifflin Company, Boston, 1940, p. 309. 
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algebra pupils of varying ages and.abilities and should be 
taught on an informal but systematic basis. It is flexible 
and is intended as a guide and not asan end in itself. 
The basic textbook for Algebra I at Burke school is 
Algebra - Bool I - Elementary Course by A. M. Welahons and 
w. R. Kriakenberger. The text provides for individual dif-
ferences and gives three levels of work. The text has six-
teen articles on the need for mathematics in various profes-
sions, problems relating to science, commerce, trades, and 
business which should create a desire to study higher math--
ematics. 
The authors give the following objectives: 
1 .. 
2. 
4. 
5. 
To create in the pupils a desire to learn mathematics. 
To offer the teacher all possible aids in presenjiing 
the subject. 
To provide for individual.differences in the abili-
ties of the pupils. 
To stress the relationship of quantities. 
To develop the pUJlj,ls' power to think . and t.o work in 
a systematic w,ay."2! 
jf A. M. Welchons and W. R. Krickenberger, Algebra.:.. Book I 
Elementary Oou;rse, Ginn and Company, Boston, 1949. Teacher's 
Manual, p. 2. 
Criteria. 
In formulating criteria, consid-eration must be made of 
the curriculum as a whole and of mathematics in particular. 
Objectives should be stated specifically and the content 
should include all material related directly and/or indirectly 
to the learning situations. Kinney!!/ gives the following 
criteria for aims in mathematics: 
Validity - can the aims be justi:f'ied on a ba~is of 
(1) social needs, (2) persomal needs of the pupils, and 
(3) feasipility as determined by the possibility of at-
taining them? 
Comprehensiveness and Selectivity.. Do the aims in-
clude the outcomes of major importance and represent the 
unique contributions of the field, and differentiate the 
more important from the less important? · 
Suitability of Form. Are the aims sufficiently de-
fined to suggest content, experiences, and evaluation 
practices that follow them? 
With these in mind, the content of this curriculum has 
been planned and outlined. 
·y Lucius Kinney, Criteria for Aims in Mathematics, The 
Mathematics Teacher, (March 1948). 41:99-103. 
15 
Specific Objectives. 
The objectives listed below emphasize the parts of math-
ematics that will be useful to the pupils whose study of math-
ematics will terminate at the end of this course and for those 
who will take the sequential courses. This course should: 
1. Develop in the pupils an understanding of and the 
ability to use the algebraic language. 
2. Develop in the pupils an understanding of and the 
ability to use the formula. 
3. Develop in the pupils an understanding of and the 
ability to use and check the fundamental operations 
with directed numbers. 
4. Develop in the pupils an understanding of and the 
ability to solve and check verbal problems. 
5. Develop in the pupils an understanding of and the 
ability to make and to interpret graphs. 
6. Develop an understanding of the idea of relation-
ships and the dependence and independence of quanti-
ties. 
7. Develop the ability to use mathematical facts,~meth­
ods, and processes in related fields of general sci-
ence, chemistry, physics, home economics, general 
business science, and shop courses. 
8. Develop appreciation of the contributions of great 
mathematicians. 
1:6 
This curriculum contains suggestions for teaching five 
units, namely: (1) Literal Numbers; (2) Formulas and Equations; 
(3) Positive and Negative Numbers; (4) Operations with Poly-
nomials; and (5) Equations Containing Fractions. 
As previously stated, these units should be presented 
in an informal manner, especially units one and two. The 
more formal presentation is slightly evident in units three, 
four, and five, 
The curriculum is flexible and may be adjusted to suit 
the particular needs of individua~s and of groups. 
The material is for all first-year algebra pupils; the 
two asterisks (**) indicate material for brighter pupils. 
1·7. 
CHAPTER III 
LITERAL NUMBERS 
I. General Aim: To assist the pupil in acquiring a thor-
ough understanding of the meaning and use of literal 
numbers. 
II~ Specific Objectives: To assist the pupil to 
A. Understand that algebra is a language and that com-
munications can be carried on with it the same as 
with any other language~ 
B. Express relationships algebraioly or in symbols. 
C. Develop skill in using algebraic symbolism. 
D. Understand the meaning of such terms as literal num-
ber, general number, natural number, coefficient, 
exponent, like terms, unlike terms, factor, formula, 
and algebraic expression. 
E. Evaluate algebraic expressions. 
III. References: 
A. Betz, Junior Mathematics for Today, Book II, pp. 1-8. 
B. Breslich, Algebra First Course, pp. 9-43. 
C. Freilich, et al., Algebra for Problem Solving, pp. 
5-47. 
D. Hart, Progressive First Algebra, pp. 1-6. 
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E. Hooper, The River Mathematics, pp. 56w74. 
F. HawkWs, New First Course Algebra, pp. 3-4, 131, 227-
228, 284-285, 320-321. 
G. Lennes, First Course Algebra, pp. 9-26, 436-449. 
H. Schorling, et al., First Year Algebra, pp. XI-XIV. 
I. Welchons and Krickenberger, (basic text), Algebra, 
Book I, pp. 3-39. 
J. Sanford, Short History of Mathematics, pp. 3-8, 39, 
43-44, 147-149, 155-161. 
K. Encyclopedia Britannica, Volume 8, p. 57. 
L. Smith, Number Stories of Long Ago, Selected Readings. 
M. Smith and Ginsburg, Numbers and Numerals, Selected 
Readings. 
N. Aiken Algebra Charts. 
IV. Specific Provisions for Differentiating Instruction. 
A. Introduction. The language of algebra, like all 
spoken or written words, is composed of symbols that 
express relationships. These algebraic symbols ex-
press mathematical relationships and ideas that en-
able us to understand and to solve problems that 
otherwise would remain unsolved. These letters or 
symbols are called literal numbers. 
Since the pupils are already familiar with a 
few algebraic concepts, it is the purpose of this 
unit to extend this knowledge by showing tha..t algebra 
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is generalized arithmetic and that in algebra we 
operate With letters the Same as We operated With 
numbers in arithmetic. 
B. Content. 
1. The history of symbolism. 
2. The contributions of early mathematicians: 
a~ Abmes 
b. Viete 
o. Di ophan tus 
d. Recorde 
e. Widman 
f. Oughtred 
g. Harriot 
h. Girard 
3. The use of literal numbers. 
4. The meaning of algebraic terms, such as: 
a. Literal number 
b. Literal factor 
o. Base 
5. Use of mathematical signs. 
6. Changing English expressions to algebraic ex-
pressions and viae versa. 
7. Evaluating expressions 
8. Combining terms 
9. Additional vocabulary 
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Oe Test. 
V. Suggested Activities and Points of Special Emphasis. 
A. Informal discussion on the symbols used to express 
ideas, the types of communication such as the tele-
phone, the radiophone, the sign language of the deaf 
and dumb, and the spoken language. 
B. Study the pictures of the hieroglyphics or picture 
writing of the ancient peoples. 
c. Show that our words are made of symbols w the letters 
of the alphabet - and that any book is an aggregation 
of words. 
D. Have pupils bring reports on the history of symbolism. 
1. Ahmes, Sanford, PPo 3, 5, and 155. 
** 2. Viete, Encyclopedia Britannica, Vol. 1, pp. 603-
613. 
3. Viete, Hawkes, pp. 320-321. 
i~* 4. Symbolism, Encyclopedia Britannica, Vol. 8, p. 57. 
5. Encourage pupils to use the library. 
E. Discuss the development of our number system. 
1. Breslich, pp. 10-11. 
2. Betz, pp. 1-8 
3. Smith, pp.-1-43 
4. Hawkes, pp. 4-5 
** 5. Hooper, pp. 56-74 
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F. Discuss and show the film strip The Origin of Algebra, 
Society for Visual Education, Chicago. 
G. Study and discuss the Algebra Chart AC1, Using Letters 
to Represent Numbers.ll 
1. Point out to the class that a literal number may 
stand for a specific number as any number in 
arithmetic does, but unlike arithmetic, a literal 
number may represent any number. 
2. Suggest that pupils make similar charts develop-
ing some phase of literal numbers. 
3. Give extra credit for the best and most original 
charts. 
H. Divide the class into groups. Let one group measure 
top of reading table, one group measure the graph 
board, and one group measure the floor space of the 
classroom. Suggest that they find the area of the 
object measured just as they did in arithmetic. Then 
lead them to see that the length of the object meas-
ured may be represented by the letter nLn in some 
unit of measure, such as inches or feet.; the width 
may be represented by the letter •'Wn in the sa.me unit 
of measure; and the area may be represented by the 
i/ Aiken Algebra Charts with ·Cartoons, A. J. Nystrom and 
Company, Chicago 18, Illinois. 
·-----
letter "A" in square measure of the same unit, that 
is, square inches or square feet. Now show that the 
'· I 
area of a rectangle (the shape of the object· measured~. 
may be found by using the formula A :.lw, which means 
that the area in square inches is equal to the length 
in inches times the width in inches9 Demonstrate on 
the blackboard with the pupils' measurements the use 
of the formula. Give a series of such examples to 
make the concept clear. For practice see: 
1. Freilich, PP~ 5-14. 
2. Welchons, pp. 3-8 • 
. 
I. Have the pupils make a list of words with mathematical 
implications and use a letter to represent each worde 
For example: 
1. Interest I. 
2. Cash c. 
3. Distance D. 
4. . Perimeter P . 
J. The list may contain the letters D, rand t, for the 
words distance, rate and time. 
1. Show that these letters may be used to make the · 
formula D ::: rt~ which means that the distance in 
miles is equal to the rate in miles per hour times 
the time in hours~ This develops the concepts of 
relationships and the use of literal numbers.. , 
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2. Direct pupils to select other words that show re-
lationship, make formulas, and solve original 
problems within their experience. 
K. Develop the meaning of the term coefficient by making 
an analogy between the word coefficient and a modifier 
in grammar. 
1. Stress that the numerical coefficient of any 
literal number written alone is one. That is, a 
means la (one a). 
2. a f a = 2a or a f a f a = 3a. 
3. Develop the concept that 2 and 3 in the above 
examples are numerical eoefficients. 
4. Lead the pupils to see that 2 and a are factors 
of the product 2a just as 3 and 4 are the factors 
of 12. 
5. Give sufficient drill to clinch the concept. 
L. Explain that in mathematics it is sometimes necessary· 
to group two or more terms to show that some operation 
is to be performed upon them. 
1. 3 f (8 - 2) means that the difference of 8 and 2 
is to be added to 3. 
2. 12 - (5 f 2) means that the sum of 5 and 2 is to 
subtracted from 12. 
3. 5(m f n) means that the sum of m and n is to be 
multiplied by 5. 
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4. Give practice in using the symbols of grouping 
which are the parentheses, the brackets, the 
braces and the vinculum. 
a. Welehons, p. 11. 
b. Breslich, pp. 30-33. 
** 5. Have pupils report on the introduction of paren-
theses into algebra by Albert Girard. 
a. Cajori, p. 148 .• 
M. Develop the significance of the term exponent. 
l. Stress that the exponent is used to show how many 
times the same number is used as a factor. · 
2. Explain that m times m may be written m2 and is 
read m square or m to the second power; (m){m)(m) 
may be written m3 a.nd is .read m cube or m to the 
third power; (10){10)(10) is 103. 
3. Also, emphasize that inversely, 103 means 10 
times 10 times 10; and that m4 means m· times m 
times m times m. Explain that the parentheses 
here indicate multiplication. 
4. Foint out that if no exponent is written, the ex-
ponent is one. 
5. Give practice both oral and written. 
a. Welchons, pp. 10-13. 
b. Freilich, pp$ 60-62. 
N. Develop the concept of like terms and unlike terms 
by observing: 
1. The arrangement of' articles in a grocery or de-
~ partment store, the items in the newspaper, the 
books in the library, the tools in the carpentry 
shop, or the utensils in the home economica room. 
2. Study the Algebra Chart A05, Combining Similar 
Terms. 
3. Show that only like terms can be added. 
a. In arithmetic 
3 • 10 
4 . 10 
5 .. 10 
12 • 10 = 120 
b. (3 f 4 f 5)(10) - 120 
In algebra 
3· • n 
4 " n 
5 • n 
12 • n = l2n 
(3 f 4 f 5)(n) : 12n 
c. Emphasize the law of distribution. 
4. Explain that only similar terms ea.n be subtracted. 
a. 5n- 3n: (5 ~ 3)(n) = 2n. 
5. Show that the sum of unlike terms can only be 
expressed, 
a. r f s f t 
6. Also, show that the difference of unlike terms 
can only be expressed. 
a. r - s - t 
7. For drill see: 
a.. W elchons, pp.. 14 and 84. 
b. Breslich, pp. 49-50. 
c. Betz, pp. 257-259. 
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o. Discuss with class the signs or symbols used to in-
dicate the fundamental operations. 
1. Show that the plus and minus signs are used in 
algebra to indicate addition and subtraction just 
as they are used in arithmetic. 
a. Arithmetic 
2 f 7 = 9 
8 - 3 = 5 
Algebra 
2a f 7a = 9a 
8a - 3a a 5a 
2. Demonstrate that a dot .. ( •), the parentheses (), 
or no sign at all is used t.o indicate multiplica-
tion in algebra. 
a. x • y = xy 
b. (x) (y) :: xy 
c. xy : x • y 
d. 3(x - y) = 3x ~ 3y 
3. Emphasize the fact that in arithmetic the times 
sign must be used to indicate multiplication. 
For example, 34 does not mean the product of 3 
and 4, but it does mean 3(10) f 4 or 30 f 4. 
4. Show that division is indicated by the colon (:), 
the sign of diYision, {~), and a fraction. 
a. m : n 
b. m.:-n 
-
c. m or m/n 
n 
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P. 
5. Have pupils make oral and written reports on the 
symbols of operation. 
a. Welchons, p. 33. 
b. Breslich, pp. 25-26. 
** 
c. Sanford, pp. 153-154. 
Discuss with the pupils the concept that algebra is 
the shorthand of mathematics and that much time can 
be saved by using symbols instead of such phrases as 
added to, increased by, decreased by, more than, less 
than, and many other phrases. 
1. Point out to the class that algebraic expressions 
can be translated into English expressions and 
that the English can be expressed algebra1cly. 
t::, English Algebra 
a .. The sum of a and b afb 
b. X decreased by y X-Y 
c. 8 increased by m 8fm 
d. The product of s and M SM 
e. The quotient of h and y h/y 
2. Give practice in translating English into alge-
braic expressions and vice versa. Games prove 
helpful. Such as: 
Have an equal number of pupils at the blackboard 
and at the seats. Direct one pupil to read the 
English expression, (9 subtracted from m), the 
''., 
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pupils at the board will write "m- 9n. Each 
pupil sitting will watch one pupil at the board 
to see that no erasures are made. When a pupil 
makes a mistake he takes his seat and the puptl 
who was watching him takes his place. In this 
way all pupils are paying attention and they soon 
learn the concept. 
3. For drill see: 
a. Welchons, p. g. 
b. Schorling, p. 51. 
**c. Freilich, pp. 58 and 62. 
~. Show that algebraic expressions may be evaluated by 
substituting a numerical value for the literal num-
ber and performing the indicated operation. 
If-x a 6, y • 3, and z = 5, evaluate the following 
expressions: 
1. Simple expressions: 
a. xy. xy 
-
(x)(y) = C6H3> = 18 -
b. X f Y• xfy ::' 6 .1. I 3 ~ 9 
c. X- Y f z. X - y f z = 6 - 3 f 5 = 8 
d. X 
-· 
X -
--
_§__ = 2 
y y 3 
2. Expressions with exponents: 
a. 2x2 f 3y2 • 2x2 f 3y2 = (2)(6)(6) f (3)(3)(3) 
= 72 f 27 = 99 
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3. Expressions with parentheses: 
a. 2(x - y). 
b • 3(x f y) - z. 
2(x - y) = 2(3) = 6. 
3(x f y) - z = 3(6 f 3) - 5 
::: 27 - 5 = 22. 
4. Give practice in evaluating algebraic expressions 
with the ~our ~undamental operations. 
5. Provide ~or individual di~~erences. 
a. Welchons, pp. 18 and 35. 
** b. Schorling, pp. 15-16. 
c. Breslich, p. 58 
Ef• Additional vocabulary. 
algebra 
algebraic expression 
evaluate 
literal number 
numerical coefficient 
substitute 
term 
VI. Evaluation: 
A. Does the pupil unde.rstand that algebra is a language? 
B. Does the pupil understand how to use literal numbers? 
c. Does the pupil understand the new mathematical terms? 
D. Can the pupil express relationships algebraicly? 
E. Can the pupil evaluate algebraic expressions? 
F. Has the pupil developed skill, accuracy, and neat-
ness in his work? 
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UNIT TEST 
LITERAL NUMBERS 
This test is to see if you understand the concepts you 
have studied. Do your best but do not worry if you can not 
answer all the questions. 
1. What are the factors of the following products? 
a. 15 ____ , 
b. 27 ____ , 
c. 5p ____ , 
d. 6M2 ____ , ___ , 
----' 
2. Write the following using exponents: 
a. ecce 
b. 2xxx 
c. aabb 
d. 5mmnnn 
3. Express the following English expressions algebraic1y: 
. a. The sum of x andy. 
b. The difference of c and d. 
c. 5z increased by d. 
d. 7 more than It'. 
e. 6 less y. 
f. The product of a· and b. 
g. The quotient of r and s. 
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h. The square of X. 
i. y added to x. 
j. 3 times the sum of Land M. 
k. 7 less than r. 
4. Evaluate the follow~ng expressions: 
If k ~ 8, then 
ao ~= 
b. 3k f 4 
= 
c. ~~ : 
d. 2(k f 3} 
= 
e. ~f~-k = 
5. Evaluate 3x f 5x -2x if x = 3. 
6. Simplify 4s2 when s = 2. 
7. Combine the similar terms: 5h- 9 f 4h f 6. 
8. What is the numerical coefficient in the expression gx3? 
Answer-·---------
9. What is the exponent in the above expression? 
Answer -----------
10. Write the formula for finding the area of a rectangle. 
Answer -------------
11. cd means ----------·---------------------------------
12. Use the following list of words to complete the state-
mente: 
(1). 
( 2). 
(3) 
(4) 
• 
a. term 
b. monomial 
c. similar 
d. unlike 
e. division 
Only terms 
The colon ( :) indicates 
The algebraic expression 
The sum of -------------
can be added or subtracted. 
• 
of one term is 
terms is expressed. 
13. From the list below complete the statements by filling 
in the blanks: 
a.. Recorda 
b. Viete 
c. Oughtred 
d. Deca.rtes 
e. Girard 
f. Diophantus 
g. Widman 
h. Abm.es 
(1) The first mathematician to use the equals sign ( = j: 
was ----------------
(2) The mathematician who expressed multiplication with-
out the sign was ---------------
( 3J': The times sign was first used by --------
(4) The mathematician who was sometimes called nthe 
Father of Algebra" was ____________ __ 
(5) introduced par.entheses into algebra. 
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(6) The mathematician who published a book using the 
plus (f) and minus (-) signa was ---------------
(7) simplified problem solving by 
letting a letter represent the unknown number. 
14. The length of your textbook is 8 inches and its width is 
5i inches. Find its area. 
15. What is the difference between 2m and m2? 
16. Simplify 10 ~ 2 - 5. 
17. Write (lO)llO) (10)(10) (10) with the exponent ...... ___ _ 
18. Solve 9t = 18. 
19. Solve 5h f h: 54. 
20., Write in words the algebraic expressions: 2r f 5; 8/9. 
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CHAPTER IV 
FORMULAS AND EQUATIONS 
I. General Aim& To develop_in the pupil the concept that 
the formula is a shorthand expression which shows the 
relationship between quantities and the solution of 
simple equations. 
II. Specific ObJectives: To assist the pupil to 
III. 
A. Understand and use the formula as a shorthand ex-
pression in the solution of simple equations. 
B. Understand the concept of dependence and independ-
ence of variables. 
C. Understand the meaning and use of a constant. 
D. Develop the ability to find a numerical value for 
any letter in terms of the others. 
E. Develop the ability to make or derive formulas 
from verbal statements and tables and vice versa. 
F. Understand the rules of addition, subtraction, mul-
tiplication, and division as used in solving simple 
formulas and equations. 
G. Solve and check simple equations. 
References; 
A. Betz, pp. 268-313 (Junior Mathematics for Today) 
B. Betz, pp. 45-83 (Algebra for Today) 
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C. Breslich, pp. 267-290 
D. Freilich, pp. 48-103 
E. Lasley, pp. 236-267 
F. Lennes, pp. 9~33 
G. Potter, pp. 97-134, 240-241 
H. Schorling, pp. 63-108 
I. Welchons, pp. 42-71, 107, 126-128 
J. Hawkes, p. 131 
K. Bell, pp. 45-48 
L. Kokomoore, pp. 8-9 
M. Mathematics Teacher, pp. 230-232, April 1951 
IV. Specific Provisions for Differentiating Instruction: 
A. Introduction. The approach to the formula should be 
through the pupil's experience. Some of the formulas 
will be familiar to the pupil, but he will meet them 
in new and different situations. By the use of form-
ulas, the pupil will learn to solve many difficult 
problems that might otherwise remain unsolved. He 
will learn that formulas are used in many everyday 
life situations, in business, in science, in industry, 
and in many other fields. 
The purpose of this unit is to extend th~ in-
formation already obtained by giving the pupils an 
understanding of the algebraic rules governing car-
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tain related quantities, and to show the practical 
application of formulas and simple equations. 
B. Content. 
lq Review of familiar formulas. 
a. Geometric formulas 
b. Business formulas 
c. Scientific formulas. 
2. Simplifying formulas. 
3. Translating words into formulas. 
4. Translating formulas into rules. 
5. Making tables from formulas. 
6. Making formulas from tables. 
7. Deriving formulas from those already learned. 
8. Formulas and equations. 
9. Simple equations. 
10. Vocabqlary. 
C. Test. 
V. Suggested Activities and Points of Special Emphasis. 
A. Review formulas with which pupils are familiar by 
specific application. 
1. Have pupils measure the surface of the cabinet, 
the desk, the window frame, and the bulletin board, 
then by use of the formula for finding the area of 
a rectangle, have them find the area of the objects 
measured. 
2. Have pupils find the perimeter of the objects 
measured. Use the formula, 
e A. ... 2lf2w 
3. Extend the·area concept by having the pupils fold 
a sheet of notebook paper diagonally, measure the 
base and height, and find the area of the tri-
angle. Measure the sheet of paper, find the area 
and compare the area of the triangle with the 
area of the~ rectangle having the same base and 
height. 
A: j-bh or A - bh 
-2 
4. Develop the concept that triangles are classified 
in two ways, namely: 
a. Kinds of angles 
(1) Acute triangle 
(2) Right triangle 
(3) Obtuse triangle 
b. Length of sides 
(1) Isosceles triangle 
{2) Equilateral triangle 
(3) Scalene triangle 
I 5. Demonstrate on the blackboard the kinds of tri-
~ angles. 
6. Have the pupils draw the triangles and by the 
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arithmetic method find the perimiter of their 
triangles. Lead pupils to see that the formula 
for finding the perimeter of a triangle is 
l?:afbfc 
7. Have pupils derive experimentally the formula for 
finding the sum of the angles of a triangle. 
Suggest that the pupils measure the angles of 
their triangles with their protractors and add 
the results. In each case the sum snould be 180. 
Lead pupils to see that the formula for finding 
the sum of the angles of a triangle is 
8. 
9. 
180°' = A f B f 0 or 
A f B f C = 18oo 
Suggestion: Use other letters for naming the 
angles of the triangle besides the traditional 
A, B, and c. 
Translate the formulas into rules. 
Bring out the points: 
a. That the small a, b, and c represent the 
lensth of the sides of the triangle in some 
unit of measure. 
b. That the capital A, B, and C represent the 
size of the angles in degrees. 
10. Develop skill in using the protractor. 
11. Give practice in use of the above formulas. 
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12. Have pupils make tables from formulas and viae 
versa.. 
13. For drill on triangles see: 
a. Sahorling, pp. 64-69 •. 
b. Bresliah, pp. 24, ** 88 .. 89~ 
a. Welahons, pp. 6, 31 ... 32, 53. 
d. Lasley, pp. 225, ** 245-247. 
e. Fr&iliah, pp. 6~70. 
14. Develop the formula for finding the airaumferenae 
of a airale by having eaah pupil draw a airale 
with his aompass, mark the aenter, and with his 
ruler draw the diameter and the radius. Label 
eaah. 
a. Let pupils make definitions for the terms 
radius, diameter, and airaumferenae. 
15. To show the relation of the diameter to the eir-
aumferenoe have the pupils make a aomplete revo-
lution of a penny, a quarter, and a half dollar 
on their rulers. Measure the diameter of eaah 
aoin. Make a table with these dimensions and di-
vide the airaumferenae of eaah aoin by the diame-
ter of eaoh. The result in eaah aase should be 
3.1 plus. This shows that the formula for fin~­
ing the eiraumferenae of a· airale is 
c = 3.1 d 
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a. Have pupils see that the ratio of the circum-
ference of any circle to the diameter is a 
constant, approximately 3 1/7, thus, a = 3 1/7 
d 
b. Explain that 3 1/7 or 22/7 is the value of 
the Greek letter'i.T (pi) used in the circle 
formulas .. 
0=1Td 
c. Since the radius (r) of a circle is one half 
the diameter (d), lead pupils to see that a 
second formula for finding the circumference 
of a circle is 
0 = 21/ r 
d. Explain the formula for finding the area of 
a circle: 
A :'ltr2 
16. For drill in these concepts see: 
a. Breslich, pp. 34~37, ** 96-9V. 
b. Schorling, pp. 86-87. 
c. Lasley, pp. 226-227, 250-25e, ** 254-257. 
d. Freilich, pp. 64-65, 70-71. 
e. Welchons, pp. 54-56, *57. 
17. Give practice in deriving and evaluating other 
geometric formulas. 
a. The perimeter of a regular hexagon P = 6s 
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b. Perimeter ot a square l? ... 4s 
-
c. Area ot a square A = s2 
d. Volume of a rectangular solid v .... lwh 
-
e. Volume ot a cylinder v = 1/ r 2h 
t. Volume ot a cone v : 1T r2h 
3 
g. Volume of a cube v = e3 
18. For drill in these concepts see: 
a. Lasley, pp. ** 239--267. 
b. Schorling, pp. 77-108. 
c. l?otter, pp. **99-105. 
d., Welchons, pp. 49-69. 
19. Develop the idea ot functional relationships by 
discussing some of the above formulas. Show that 
in the formula tor finding the perimeter of a 
square, l? : 4s, s can assume any value and is 
therefore an independent variable; 4 is a QQn-
stant because its value does not change; and l? 
is a dependent variable because the perimeter of 
a square depends upon the length of its sides. 
By experiment show that when the side of the 
square increases, the perimeter increases, and 
when the side decreases, the perimeter decreases. 
20. Stress the fact that geometric formulas are used 
by engineers, surveyors,.and carpenters, and that 
they must be able to find the value ot any letter 
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21. 
in terms of the other letters. 
Have pupils make tables to show functional rela-
tionships. 
a. P ; 4s 
s 2 3 4 8 12 
12 18 24 48 72 
b. Show by the'table the relationship between 
F and W. Write the formula. 
F 1 2 3 5 
w 5 6 7 8 9 
The formula is W :: F f 4 because ·:in each 
case W is 4 more than F. Or F : W - 4. 
22. For drill in this concept see references in num-
ber 18 of this outline. 
B:·. Business formulas: 
1. Divide the class into groups and have them find 
formulas used in banks, in real estate, in retail 
buying and selling, in gas rates, in electricity 
rates, and in sending telegrams. 
2. Have them discuss the formulas, make and solve 
original problems. 
3. Have the pupils bring to class newspaper articles 
on business transactions, stock market quotations, 
.• , 
department and grocery store ads. 
4. Invite a bank director to lecture on banking. 
5. Have pupils invite a merchant to talk to them 
on some of his business transactions. Have him 
tell them why he uses the formulas: 
s = 0 f 0 f p 
S = 0 f M 
G = M ... E 
6 •. Have pupils find the original price of articles 
advertised in the newspapers when the prices 
quoted are one-fourth, one-third, and one-half 
off. 
7. Give practice in using the following formulas: 
a. Interest I ~ prt 
b. Amount A = P f i 
c. Percentage P = br 
d. Margin S: 0 f M 
M = S C 
0 : S -. M 
e. Selling price S-::OfGfE 
8. Have pupils give rule for each of the above form-
ulas. 
9. Using the formula, 0 = np, have pupils in home 
economics department find the cost of material 
needed to make a garment. 
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II. 
10. For drill in these formulas see: 
a. Freilich, pp. 51, 53, 92, 94, and 97. 
** b. Potter, pp. 169-176. 
c. Welchons, pp. 43-44, 61, 64, and 67. 
C. Scientific formulas. 
1. Have pupils find all scientific formulas in the 
algebra textbook and in the science textbook. 
2. The following formulas may be found: 
a. Temperature, Fahrenheit, 
b. Temperature, centigrade, 
c. Falling bodies 
d. Velocity 
e. Force 
f. Horse Power 
g. Atomic energy 
h. Electricity 
i. Pressure 
F :: ....2_05 f 32 or 
5 
F :: 1.80 f 32 
C ::: ~ F - 32 
(j 
C ::: 1.8 F - 32 
s = 16 t 2 
v = gt 
F: wa 
g 
PLAN H. P. = 2 
-
K = IEH 
1000 
I = E R 
p = 100 
v 
33000 
3. Discuss the formulas with the pupils and give 
practice in evaluating each formula. 
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4. Suggest that pupils invite an electrician to give 
a talk on the mathematics required for his job. 
5. Have pupils collect formulas and scientific arti-
cles with mathematical implications for bulletin 
board. 
6. Arrange with librarian for a period in the libr 
and direct pupils to usa the card catalog to get 
information on some famous scientists and formu-
las. 
7. Let pupils report information to class. 
8. For practice on evaluating scientific formulas 
see: 
a. Freilich, pp. 136-139. 
** b. Potter, pp. 98-102. 
e. W elchona, pp.. 40, 48-49, 346, 420-421. 
D. Additional activities; 
1. By use of the normal weight formula~ 
have pupils make a table showing how many pounds 
above or.below normal weight some of the class ar 
2. Have boys in the trades make formulas and prob-
lema used in the shops. For example: 
a. In making a triangular roof. 
b. An arched doorway, arched window frames, or 
circular pieces of furniture. 
c. The amount of paint needed to redecorate the 
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classroom, the hall, or the window frames. 
d. Cost of material needed to repair concrete 
floor in diet kitchen. 
6. Have the engineer explain the blueprints and sur-
veying instruments used in preparation for the 
construction of the four new buildings. 
7. Have pupils invite an insurance executive to talk 
about the mathematics he uses in arriving at 
premium on various types or insurance. 
8. Group activity: Plans for a class picnic. 
Divide the class into the following groups: (1) 
Place and transportation, (2) number or guests, 
(3) menu, (4) amusements. Have each group by use 
of the formula find the cost of transportation on 
the basis of the number or buses needed and the 
capacity or each bus. The menu committee will 
work out the cos,t or sandwiches and sort drinks. 
The amusement committee will make all necessary 
arrangements for activities. All plans should be 
discussed in class and final arrangements made by 
the class. 
9. Have pupils plan and present an assembly program 
based on mathematics. 
E. Formulas and Equations. 
1. Demonstrate the principle of equations by use or 
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balance scales and weights in the science labora-
tory and in the medical room. 
2. Let pupils balance a yardstick, a pencil, or a 
ruler on a finger and let them give other examples 
that show balancee 
3. Study and discuss Algebra Chart AOlO, Equations. 
a. Point out that an equation expresses an equal 
ity between two quantities. 
b.. Differentiate between an identity and a con-
ditional equation. 
c. Point out that a formula is an equation ~hat 
expresses a scientific truth. 
4. Discuss Algebra Chart AG_ ll, The Root of an Equa-
tion9 
a. Emphasize that the number that satisfies the 
equation is the root of the equation. 
5. Study and discuss Algebra Chart AC12, Solving 
Equations, The Law of Addition. 
a. Give practice in solving equations by the 
addition axiom. 
6. Study and discuss Algebra Chart AC13, Solving 
Equations, The Law of Subtraction. 
a. Give practice in solving equations by the 
subtraction axion. 
7. Study and discuss the Algebra Chart ACl4, Solving 
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Equations, The Law of Multiplication. 
a. Give practice in solving equations by the 
multiplication axiom. 
8. Study and discuss Algebra Chart AC15, Solving 
Equations, The Law of Division. 
9. 
10. 
a. Give practice in solving equations by the 
division axiom. 
For application of these axioms in solving prob-
lema see: 
a. • Welchons, pp. 21-23, **115-124. 
b. Freilich, 66-Bo. 
Emphasize that the formula is treated as an equa-
tion in the solution of many verbal problems. 
a. Give practice in solving verbal problems by 
the formula. 
b. 
** c .. 
Welchons, 42-71. 
Freilich, 66-80. 
11. Demonstrate and emphasize the orderly arrangement 
of sequence of steps in solving formulas and equa-
tions. 
12. Call attention to the steps that aid in the solu-
tion of problems. 
a. Read the problem thoughtfully. 
b. Determine what is given in the problem. 
c. Determine what is asked for or what is to be 
found. 
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d. Represent the unknown quantities by symbols. 
e. Set up the equation, solve, and check. 
13. Discuss and show the filmstrip Equations and 
Formulas, Jam Handy Corporation, Chicago~ 
14. References: 
a. Welchons, pp. 115-131, i~* 132-145. 
b. Freilich, pp. 81 and 103. 
15. Additional activities: 
a. Have pupils make original problems and solve. 
b. Have pupils make reports on 
Al-Khowarizmi 
Diophantus 
The story of Pi. 
F. Vocabulary 
altitude 
amount 
.:area 
angle 
base, in geometric figures 
. centigrade 
circle 
circumference 
compass. 
constant 
cube 
cylinder 
dependent variable 
diameter 
diagonal 
dimensions 
equation 
evaluate 
Fahrenheit 
formula 
height 
hexagon 
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horizontal 
independent 
lateral area 
margin 
octagon 
parallel 
parallelogram 
perimeter 
per cent 
percentage 
Pi 
polygon, regular 
principal 
protractor 
radius 
reo tangle 
relationship 
sphere 
·square, 
simplify 
substftute 
table 
trapezoid 
vertex 
vertical 
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volume 
~-
-
VI. Evaluation. 
A. Do pupils understand that a formula is a shorthand 
expression used in solving problems? 
B. Can pupils translate formulas into words and vice 
versa? 
C. Can pupils evaluate formulas? 
D. Do pupils understand that variables are interdepen-
dent? 
E. Do pupils understand the meaning of a constant? 
F. Do pupils use the mathematical vocabulary in making 
explanations? 
G,. Do pupils understand the axioms used in solving 
equations! 
H. Is pupils' work neatly done? 
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TEST 
FORMULAS AND EQUATIONS 
Directions; Match the algebraic expressions in Column I 
with the algebraic words in Column II. Write the letter which 
represents the expression in the parentheses at the left. 
1. 
2. 
4. 
5. 
6 .. 
7. 
8. 
9. 
10 .. 
( ) 
( ) 
( ) 
( ) 
( ) 
Column I Column II 
A : bh a. Percentage formula 
A = ibh b. Distance formula 
A f B f 0 ~ 180° c. Area of rectangle 
C :: 2r,f r d. Interest formula 
D = rt e. 
( ). P :: br 
( ) I = prt 
f. 
g. 
Temperature formula 
Area of triangle 
Time in terms of distance 
Sum of angles of triangle 
Area of circle 
( ) 0 = 1.8 F 
() t:_Q__ 
r 
In the formula 
.... 32 
A :i- r 2 
h. 
j. 
k. Circumference of circle. 
a. ------------ is the independent variable. 
b. ------------ is the dependent variable. 
c. is the constant. 
·~ 11. What is the volume of a coal bin whose length is 3 feet, 
height 2t feet, and width 4 feet? 
Formula. ______________ __ Answer ____________ __ 
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12. A grocery boy earns $10.00 a week. Write the formula for 
his wages in N weeks. 
Answer ----------------
13. Write the following formulas in words: 
a. A : s 2 
b. P = 4s 
c. V : e3 
d. F = 1.8 0 I 32 
e. M : S - 0 
14. Find the area of a triangle whose base is 9t feet and 
whose height is }.i feet. 
Answer 
-------------
15. Make a table for the formula 0~ : 4D - 1. 
D 1 3 5 7 10 15 
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16. From a formula complete the table of related values. 
X 7 3 12 45 
y 9 14 11 30 
17. Make a formula for the table of related values. 
A 3 7 9 18 80 97 
B 6 10 12 21 83 100 
Formula ------------------
18. The length of a city lot is 8 times its width. Find the 
length and width if the perimeter is 540 feet. 
Answer ------------
19. The sum of 4 times a certain number and itself is 25. 
What is the number? 
Answer ----------------
20. In the formula A ~ ibh, what happens to A if h is in-
creased? A 
----------------
- 21. What happens to A if h and b are doubled? A -----
22. What happens to A if b is unchanged and h is halved? 
A ----------------
Directions: Each of the examples below is followed by 
4 answers. Only one answer is correct. Check the right 
~ answer in the parentheses at the left. 
-' 
23. Find the circumference of a circle if the radius is 7 
24. 
inches, 
( b. ( l a. 
( c. 
( ) d. 
54 inches 
45 inches 
44 inches 
28 inches 
The instrument used to measure angles 
( ) a. compass ( ) b. protractor ( ). a. pantograph 
( ) d. ruler 
is 
25. The total cost of six articles is $29.88. What is the 
cost of each article? 
( ) a. $4.98 ( ) b. 3.89 ( ) c. 4.89 ( ) d. s.oo 
26. The root of the equation 2x f 3 = 7, may be found by 
.( ) a. multiplying both members by 3 
~ ~ 'b. subtracting 3 from both members c. dividing both members by 3 ( ) d. adding 3 to both members 
27. and by ( ~ a. adding 2 to both members ( b. subtracting 2 from both members ( ) o. dividing both members by 2 ( ) d. multiplying both members by 2 
28. Find the value of I in the formula I-= l, when E = 220 
R 
and H • 110. 
( ) a. 5 ( ) b. 4 ( ) c. 3 ( ) d. 2 
-----"---- ---·· 
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29. The equation 2x f 2y = 2(x f y) is 
( ) a. 
( ) b. 
( ) c. 
( ) d. 
first degree equation 
second degree equation 
conditional equation 
identical equation 
30. Solve and check the equation; 
9x - 15 = 3x f 9 
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CHAPTER V 
POSITIVE AND NEGATIVE NUMBERS 
I. General Aim: To acquaint the pupil of the meaning and 
use of positive and negative numbers. 
II. Specific Objectives: To assist the pupil in developing 
an understanding of 
A. The meaning of oppositeness as represented by posi-
tive and negative numbers. 
B. The application of dire~ted numbers to problem sit-
uations. 
c. The use of zero as an arbitrary starting point or 
a point of reference. 
D. The directed value of numbers as compared with the 
absolute value. 
E. The application of signed numbers in making graphs. 
III. References: 
A. Betz, Algebra for Today, pp. 154-179. 
B. Breslich, pp. 152-231. 
C. Freilich, pp. 105-151. 
D. Hart, pp. 40-74, 106-107. 
E. Lasley, pp. 104-122, 317-329. 
F. Potter, pp. 3-50. 
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G. Welchons, pp .. 74 ... 111, 150-173. 
H. Sanford, pp. 3, 4, 36-37, 43-44, 147-161. 
I. Aiken Algebra Charts. 
IV. Specific Provisions for Differentiating Instruction: 
A. Introduction. In this unit a new system of numbers is 
introduced - negative numbers. At first these numbers 
were not welcomed into the family of numbers. Their 
practicability was questioned and some mathematicians 
felt that they had no place in the number system. 
Today positive and negative numbers are used ex~ 
tensively in business, science, economics, and in 
everyday life. Therefore, it is desirous that the 
pupil should know why directed numbers are used to 
express oppositeness, such as, the rise ~d fall of 
the stock market, temperature readings, and gain or 
loss in a football game. The pupil should develop 
appreciation of the progress made in science and in 
mathematics since the invention of zero. 
B. Content. 
1. Illustrations with the use of directed numbers 
within the experience of the pupil. Namely, up 
and down, gain and loss, above sea level and be-
low sea level, longitude and latitude, right and 
left of a given point. 
2. The double use of plus and minus signs: 
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a. To indicate the operation. 
b. To indicate the direction o:f th~ number. 
3. The history of: zero. 
4. The number scales. 
5. The fundamental operations with signed numbers. 
a. Addition. 
b. Subtraction. 
c. Multiplication. 
d. Division. 
6. The rules of signs. 
7. Signed numbers and graphs. 
8. Vocabulary. 
0. Test. 
V. Suggested Activities and Points of: Special Emphasis. 
A. Give a short quiz to determine pupil's knowledge of 
directed numbers. 
B. Let the pupils give concrete examples of the use o:f 
positive and negative numbers, as, f.'or example, east 
and west, north and south, profit and loss, etc ••• 
0. By the use of the globe let pupils plan an imaginary 
trip above and below the equator, and east and wes~ 
of Greenwich, England. Suggestion: Locate your coun-
try, state, and city and travel from there to any de-
sired place indicating the route with positive and 
negative numbers. 
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D. Discuss with pupils the use of zero as a placeholder 
in such numbers as 60, 600, and 606. Also, discuss 
~ the use of zero as a point of reference. 
~ 
E. Demonstrate the concept of positive and negative num-
bers by drawing the number scale on the classroom 
floor with zero as the arbitrary starting point. 
Select a "Captain11 to call the signal.s 11Start 11 and 
nstop". The captain then.calls a pupil to stand on 
zero. He directs the pupil to walk a certain number 
of steps to the right and a certain number of steps 
to the left. On the signal "Stop", the pupil tells 
how mony steps he walked using the term positive or 
negative. For example, if the pupil walks five steps 
to the left and two steps to the right he is negative 
three steps from zero. 
F. Study Algebra Chart AC6, Signed Numbers. Note the 
. 
uses of signed numbers. Now have pupils make a date 
line of some of the events studied in history. 
G. Direct pupils to make a date line of some of the 
events in school life before and after entering high 
school. 
H. Extend the concept of the use of directed numbers by 
the use of temperature records found in the newspapers 
Have pupils make simple graphs showing the range of 
temperature from the lowest to the highest reading. 
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I. Secure the statements of the school bank and make a 
chart of the deposits and withdrawals for a month; 
represent the deposits with positive numbers and the 
withdrawals with negative numbers. 
J. Place the scores of an algebra test on the blackboard. 
If the passing grade is 70, have the pupils find how 
many points above or below 70 each pupil made using 
a positive number for the points above and a negative 
number for the points below. 
K. Have pupils compare prices of food items in various 
newspaper advertisements and make a table of the dif-
ferences found .. For example: 
Store 
A 
Coffee 
.96 
Sugar 
.08 
Chicken 
=---
.59 
.88 .10 .62 
Change f.o8 -.02 ..... 03 
If the pupil shops at 11B11 the amount saved is repre-
sented by a positive number and the amount lost by 
a negative number. 
L. For drill in expressing oppositeness see: 
a. Welchons, pp. 74-81. 
b. Freilich, pp. 107wl09. 
M. Adding Positive and Negative Numbers. 
1. The concept of adding signed numbers may be in-
troduced by studying Algebra Chart AC7, How to 
Add Signed Numbers. 
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2. By means of the number scale direct pupils to 
combine any two numbers at a time going to the 
right and left of zero. This may be done by let-
ting one pupil give the numbers to be added and 
another pupil give the answer. 
/-2 
8.. 
/5 
flo 
-=1Q 
-60 
... 10 
_hQ 
0 
-8 
_A_ 
-3 
3. Have pupils make the rule for adding signed num-
bers. Several rules may be given. Decide on the 
best one. 
4. Review the terms coefficient (literal and numeri-
cal), factor, exponent, like terms, unlike terms, 
addends, sum, 
5. State the ways of indicating addition: 
a. Add 
b. Combine similar terms 
e. Collect terms 
d. Simplify 
e. Indicate the sum of. 
6. Review the concept of combining monomials. 
1 For drill see: 
a. Breslich, pp. 179-180. 
b. Schorling, pp. 150-153. 
c. Welchons, pp. 84-85, 154. 
Direct pupils to make problems within their ... , .. , -:-: .... -
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experience using directed numbers. For example: 
a. If Susan spends 30 cents for bus fare to' 
and from school and 33 cents for lunch, she 
spends 63 cents. Direct the pupils to think 
of money spent as negative and is indicated 
by a minus sign. Thus, the example may be 
written as follows; 
(1) (-301 f ( -33) = -63 or 
( 2) -30 
-33 
-63 
s. Give exercises with integral, fractional, and 
decimal coefficients arranging the monomials both 
vertically and horizontally. 
9. Develop the concept of c.ombining similar terms 
with polynomials. 
a. Review the terms binomial, trinomial, polyno-
mial. 
b. Stress the fact that only similar terms can 
be added. 
c. Demonstrate that the sum of dissimilar terms 
can only be indicated. 
d. Study Algebra Chart A05, Combining Similar 
Terms. 
e. Have pupils note the arrangement of commodi-
ties in a grocery store or produce market, 
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and the merchandise in a department store. 
f. Show that polynomials are arranged alphabet-
ically or in the ascending or descending order 
of exponents of the literal factors. 
g. Give practice in arranging terms to be added. 
h. Include the following types of examples: 
(1) . ~sa f 4b 
(2) 
8a- 2b 
... 6a - 7b 
-3a - 5b 
3a2 - 8ab - 7b2 
6a
2 f 4ab - 3b2 
-9a2 - 3ab f 4b2 
2 
-7ab - 6b 
i. Make definite assignments for group and indi-
vidual blackboard work. 
(1) Freilich, pp. 155-157. 
(2) Welchons, pp. 152-155. 
j. These exercises provide for individual dif-
ferences. 
k. Give an achievement test to ascertain the 
further needs of pupils. 
1. Reteach and test again. Give remedial work 
where needed. 
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N. Subtracting Positive and Negative Numbers. 
l. Discuss with class pages 98 to 100 and 154 to 157. 
2. Encourage pupils to ask questions. 
3. Study Algebra Chart AC8, Subtraction of Signed 
Numbers. 
4. Review the terms minuend, subtrahend, remainder, 
and difference as used in arithmetic. 
5. Review the process used in arithmetic to find the 
difference. Emphasize that subtraction is a way 
of finding what must:be added to one number to 
produce another. 
6. Draw the number scale on the classroom floor. Re-
mind pupils that all numbers to the right of zero 
are positive and that those to the left are nega-
tive. 
7. To illustrate a subtraction such as (f9) - (-5), 
have a pupil stand at the {-5) point. Ask him to 
walk to {f9), telling you how far he has gone 
and in what direction. He has gone (fl4) steps. 
8. Demonstrate the possible eight combinations in 
subtraction, but point out that there are only 
two. 
f9 
-9 f9 ... 9 f.5 f5 -5 -5 
* :i·fii -ti ~ m 7t 
__& 
-14 
9. Have pupils make and apply their own rule. 
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10. Demonstrate the horizontal and vertical arrange-
ment with monomials. 
a. (6X - (2) = 4X b. (6X) - (~2X) : 8X 
c. From 6X 
Take 2X 
4X 
d. From -6X 
Take 2X. 
... ax 
11. Stress the fact that a number written without the 
sign is positive. 
12. For additional drill in this concept see: 
a. Breslich, pp. 189-191. 
b. Freilich, pp.. 158-159. 
13. Include examples with decimal and fractional coef-
ficients. 
14. Show the film strip, Positive and Negative Num-
bers, Jam Handy Corporation, Chicago. 
15. Give comprehensive test. 
16. Do necessary remedial work. 
0. Multiplication and Division of Signed Numbers. 
1. Review the terms multiplicand, multiplier, pro-
duct, dividend, divisor, quotient, and remainder. 
2. Study the Algebra Chart AC9, Multiplication and 
Division of Signed Numbers. 
3. Point out that division is the inverse of multi-
plication. 
4. Review the meaning of the terms coefficient (numer 
ical and literal), exponent,·and base. 
• 
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5. Stress the concept that one understood is the 
coefficient of any letter where no coefficient 
~ is written. 
6. Have pupils make reports on the history of symbols 
used to indicate multiplication and division. 
Basic text, page 33. 
a. Oughtred 
b. Decartes 
c. Hariott 
d. Recorde 
7. References: 
a. Sanford, pp. 237 ... 243. 
b. Breslich, pp. 25-26. 
8. Show the filmstrip Introduction to Signed Numbers, 
Society for Visual Education, Inc., Chicago. 
9. Develop the laws of multiplication with a series 
of exaniples. 
Multiplication Division 
a. 8 X 2 : 16 16 f-:,2 = 8 
b. 8 • -2 = -16 -16 • -.-2 = 8 
-• 
(-8)(2) -16 -16 . 2 -8 c. = - = I 
d. (-8){ -2) = 16 16 .!...-2 ,• = -8 
10. Have pupils examine the four multiplications and 
divisions and make their own rules. 
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11. For drill in these concepts see: 
a. Welchons, pp. 94-97. 
b. Schorling, pp. 194-197. 
** c. Breslich, pp. 216-223. 
d. Freilich, pp. 127-143, **169~179. 
12. Develop the law or exponents in multiplication 
when the base is the same. 
a. (b3) (b) = b4 
b. (b2)(b3) = b2 f? =·b5 
13. Give practice with both positive and negative 
bases. 
14. Extend the concept with numerical and literal 
coefficients~ 
15. Stress evaluating algebraic expressions by sub-
stituting a value for the literal factor. 
a. If a = -2 and b = 3, find the value of 
8a f 3b; a3 f b3. 
8a f 3p : 8(w2) f 3(3) 
:: -16 f 9 
~ -7 
b. a3 f b3 = (~2)(-2)(-2) f (3)(3)(3) 
= --8 f 27 
= 19 
16. Suggestion: Have pupils list the concepts in-
volved in the above illustrations. 
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17. Develop the concept of dividing a monomial by a 
monomial. 
a. 14X : 7 = 2X c. -6B : 6B = .al 
b. -6B : -6B : 1 d. 6B : -6B = ~1 
18. Emphasize the law of exponents in division. 
a. B5 : B3 • B5 - 3 = B2 
b. 18D6 
-3D4 
c. 3F3 ~ P : 3F2 
19. Give practice in multiplying and dividing a mono-
mial by a monomial. Include more difficult exam-
ples for brighter pupils. 
20. For drill in the above concepts see references 
listed under 11 of this outline. 
21. Give practice in solving simple verbal problems 
illustrating the use of directed numbers and the 
four fundamental operations with eigne~ numbers. 
22. Stress the use of the algebraic language in all 
oral explanations. 
23. Give comprehensive test and remedial work if 
necessary. 
P. Signed Numbers and Graphs. 
1. Review the concepts of graphs already studied in 
tit general mathematics. 
a. Give practice in making the bar graph, the 
line graph, and the circle graph. 
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b. Have pupils bring to class graphs from news-
papers and magazines, and give practice in 
interpreting them. 
c. Have pupils collect data - vital statistics, 
increase in school and state population, 
increase·in the production of washing machines 
changes in temperature, etc ••• -, and make 
graphs. 
d. Call attention to instruments that make graphs 
fl) Thermograph, records variations in temper-
ature. 
(2) Seismograph, registers tremors caused by 
earthquakes. 
(3) Cardiograph, records heart beats. 
(4) Hythergraph, records temperatures and 
relative humidity. 
2. Have pupils secure a city map and place on bulle-
tin board. Have them locate Calhoun Street which 
runs east and west and divides the city into north 
and south. Then locate King Street which runs 
north and south and divides the city into east 
and west. Now have pupils direct a stranger who 
is at King and Calhoun Streets, the center of the 
city, to the school which is in the northwest sec-
tion9 
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3. Lead pupils to see that two points are needed to 
locate the school. 
4. Give practice in locating City Hall, City Market, 
Custom House, Post Office, Museum, and a few 
other placeBo 
5. Draw on the graph board a horizontal line which 
divides the board into north and south~ Now draw 
a vertical line which divides the board ~nto east 
and west. Explain that the horizontal line is 
the X-axis and the vertical line is the Y-axis. 
The center where the lines meet is the origin. 
6. After this introduction have pupils study Algebra 
Chart AC21, The Coordinate System. 
7. Explain that the axes divide the graph board into 
four quadrants. Number the quadrants and explain 
that every point in the first quadrant is repre-
sented by two positive numbers; that every point 
in the secons quadrant is represented by a nega-
tive and a positive number; that every point in 
the third quadrant is represented by two negative 
numbers; and that every point in the fourth quad 
rant is represented by a positive and a negative 
number~ 
8. Show that all points to the right of the Y-axis 
are positive and that all points to the left are 
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negative. Similarly, show that all points above 
the X-axis are positive and that all points below 
the X-axis are negative. 
9. Remind pupils that in making graphs they are using 
. the number scale. Also, show that in graphs pre-
viously studied only the first quadrant was used. 
10. Give practice in plotting points. 
11. Emphasize that it takes two directed numbers to 
locate a p_oint; that the distances from the Y-axis 
measured on the x-axis are positive if they are to 
the right and negative if they are to the left. 
12. Have pupils plot a group of related points, and 
connect them to make a graph. Give practice in 
making straight and broken line graphs. 
13. Give practice in making graphs from formulas: 
a. D :::t 4r **d. a = 16t2 
b. c = 1.8F ... 32 
c. :p 
-
3s 
14. Give practice in making graphs for simple equa-
tions. For example: 
a. X ::: Y f 3 
b. 2X - )Y. = 4 
15. Give practice in rounding off numbers to two deci-
mal places. 
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16. Have pupils bring in reports on: 
a. The use of Absolute Zero in science. 
b. The contributions of Decartes. 
c. Graphs used in science class. 
d. Graphs used in business. 
17. Show and discuss the film strips: 
a. Plotting Graphs, Jam Handy Corporation, Chi-
cago. 
b. Graph Uses, Jam Handy Corporation. 
18. No further discussion of graphs need be taken 
here as graphs as such will be studied later. 
Q. Additional Vocabulary: 
positive number 
negative number 
directed numbers 
signed numbers 
opposites 
sign of operation 
absolute value 
horizontal 
vertical 
exponent 
evaluate 
simplify 
parentheses 
numerical coefficient 
axis 
graph 
quadrant 
origin ~:·· , 
cardiogram 
seismogram 
thermograph 
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VI. Evaluation. 
A. Does the pupil understand the meaning and impontance 
of directed numbers? 
B. Does the pupil understand the use of zero as a place-
holder? 
C. Does the pupil understand the meaning of zero as a 
point of reference? 
D. Can the pupil use the four fundamental operations 
involving signed numbers? 
E. Do pupils understand the laws of exponents in multi-
plication and division? 
F. Can the pupil interpret and make graphs? 
Go Is "the pupil,l,s work neat and accurate? 
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TEST 
POSITIVE AND NEGATIVE NUMBERS 
1. Find the sum, the difference, and the product of the 
2. 
fol~owing examples: S for sum; D for difference; and 
P for product: 
a. 8 b. -5 c .. .a9 d • 3b e. 8.,8y 
3 '"*7 4 -8b 5 .. 9l 
- --
-s. 11 
D. 5 
P. 24 
Give the quotients of the following examples: 
a. __!§_ b. (-15) --- (-3) c. -16x4 • 4x2 • 
-6 
Q. 
3. Place in Column:·I the directed number that represents 
each item in Column II. 
Ool'umn I Column II 
-2 a. 9 feet below sea level 
b. 5° rise in temperature 
c. Going north 8trmiles 
d. $7 .. 00 deposited 
e. Going west 3 yards 
f. A loss of five games 
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g. 25° north latitude 
h. 60° west longitude 
i. 33 B. C. 
j. 1953 A. D. 
4. o~mplete the following statements by using the number 
scale below: 
-5 -4 -3 -2 -1 0 ,tl /=2 t3 /=4 t5 
a. All numbers to the right of zero (.o) are 
b. All numbers to the left of zero (0) are·' 
c. The absolute value of -5 is . 
d. The absolute value of f4 is . 
e. If you start at (f5) and end at (-3), the number 
which tells you the distance and direction you have 
travelled is ------. 
f. The opposite ef -3 is 
---· 
g. The starting point on the nUmber scale is called the 
------· 
5. Simplify by combining similar terms: 
3X2 - 4X f 5 - 2X2 - 5X f 3. 
6. Simplify: 3(4x f 2) f 7(2x- 3). 
.. 
• 
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7. Wh1 ch is warmer -20° F. or f 20° F.? ------
8. Which number is smaller, ~a or f5? 
9. Subtract and check: Sx .... 3y f 2z 
-4x - 6y - z 
10. From the sum of 8a - 3b ~ 6c and 9a f 5b - 3c take 
12a - 2b - 9c. 
11. Multiply : 
12. Divide: 
6a f 9ab - 3b by 3ab. 
ax3 - 16X2 e 20X 
4X 
13. In what quadrant would you locate the following points?· 
a. <--3, fs) 
b. ( 3, -6) 
c. {f2, f8) 
d. (-5, -5) 
14. When locating a point on a graph what value is found 
first? 
15. Locate the points given in example 13 • 
. v·· 
16. Indicate the coordinates of A, B, and a on the graph 
which has been drawn. 
17. 
IJ!l. V 
Graph the equation 2X f Y = 5. 
(Give pupils graph paper) 
-~---'--- ---
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18. From the list below fill in the blanks: 
a. Cardiograph 
b. Thermograph 
c. Decartes 
d. Widman 
e. Seismograph 
(1) The instrument used to record variations of tempera-
ture is called 
(2) The ------------------- is used to record earth 
tremors. 
(3) The -------
of heart beats. 
records the force and intervals 
(4) The French mathematician, ______________ , originated 
the idea of graphing equations with directed numbers. 
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CHAPTER VI 
OPERATIONS WITH POLYNOMIALS 
I. General Aim. To extend the principles of addition, sub-
traction, multiplication, and division of directed num-
bers·to polynomials and to assist the pupils in becoming 
skillful in performing operations with polynomials con-
taining exponents. 
II. Specific Objectives. To assist the pupil to 
Aq Become more proficient in using the signs of opera-
tion and direction with polynomials. 
B. Develop an understanding of the use of exponents in 
multiplication and division of polynomials. 
C. Solve equations involving multiplication and divi-
sion of polynomials. 
D. Form equations and solve verbal problema. 
III. References. 
A.. Breslich, pp. 194-.227 .. 
B. Freilich, pp. 153--181. 
c. Schorling, pp. 167-174, 175-227. 
D. W elchons, pp. 150-173, **238-267. 
E. Aiken Algebra Charts, A09 through AC20. 
81 
IV. Specific Provisions for Differentiating Instruction. 
A. Introduction. In this unit the principles of addi-
tion, subtraction, multiplication, and division of 
monomials studied in directed numbers will be ex-
tended to operations with polynomials. Operations 
with exponents will be stressed and the solution of 
equations will be emphasized. This unit should help 
prepare the pupils for the more abstract topics in 
algebrao 
B. Content. 
1. Extension of the concepts of the fundamenta~ 
operations with signed numbers. 
2. Arrangement of polynomials in the ascending or 
descending powers of the letters. 
3e Multiplication with exponents. 
4. Division with exponents. 
5. Simplifying expressions containing parentheses. 
6: Solving simple equations involving multiplica~ion. 
V. Suggested Activities and Points of Special Emphasis. 
A. Re-study the algebra charts on directed numbers. 
1. Have pupils ask questions on concepts that are 
not clear. 
B. Review the meaning of literal numbers, coefficient, 
exponent, similar and dissimilar terms, monomial, 
binomial, trinomial, and polynomial. 
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C. Str~ss the meaning of base, power, square, and cube 
as used in multiplication. 
D. Review the work with exponents by referring to such 
formulas as: 
A ='IT r 2 , V = e3, 2 A: s . 
E. Drill on the concept of finding what number should 
be added to the subtrahend to give the minuend. 
F. Show that the above may be accomplished by changing 
the sign of the subtrahend and adding to the minuend. 
Also, show that subtracting any number can be found 
by adding its negative. 
G. For drill on this concept see: 
Welchons, pp. 100-101, and 238. 
H. Extend the concept of addition and subtraction of 
monomials to polynomials. 
1. Emphasize the arrangement of exponents in the 
ascending and/or descending powers of the letters. ~ 
2. Give practice in arranging the polynomials before 
performing the operation. 
a. Give a series of expressions in which the 
terms must be arranged. 
3. Continue having pupils add and subtract integral, 
fractional and decimal coefficients. 
4. For drill see& 
a. Welchons, pp. 538-539. 
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I at 
b. Breslich, pp. 190•191. 
c. Schorling, pp. 162-163. 
I. Review the law of exponents in multiplication of 
monomials. 
1. Re-emphasize the fact that exponents indicate a 
short form of multiplication just as multiplica-
tion indicates a short process of addition. 
2. Discuss the laws as indicated: 
a. (Xa) (Xb) = xa f b 
b. (Xa)b = xab 
c. (X Y)a = xa ya 
d. t-Ha X a 
- ya ... 
3. For drill see: 
a. Welchons, pp. 12-13, 92-95, 238. 
b. Freilich, pp. 60-61. 
c. Schorling, pp. 193-199. 
· 4. Show how exponents are used by scientists, en-
gineers, astromomers, and business men to indi-
cate extremely large numbers. 
a. Dr~ll on changing very large numbers to 
nstandard form 11 such as @fxpressing 
~1,ooo,ooo,ooo as 109 or 360,000 as 3~6 • 105• 
b. Explain that 10 is the base and that any num-
ber can be raised to any power. 
_IL_ 
5~ Have pupils look in science textbooks for exam-
ples of this concept, such as, expressing light 
years or astronomical distances with exponents. 
Have them find other examples. 
6. Discuss Algebra Chart A023, Exponents9 
J. Develop the concept of multiplication of a polynomial 
by a polynomial by demonstrating on the blackboard 
the process used in arithmetic. 
1. 12 10 f 2 
-Po- 10 .;. 2 50 /fClO 
12 100 ~ 20 
180 
100 f 70 f 10 
2j With geometric figure on graph board: 
X ~ y X I2 
x2 x2 -f 
xy y 
X xy e:! 
x2 f 2xy f y2 
y y2 xy 
3. Stress that in algebra it is more convenient to 
start at the left in multiplication. 
w 6w 
f 
3 18 
w f 6 
---
w2 
3W 
w f 6 
w 1: 3 
w2 f 6w 
2 3w -e 18 
W f 9W f 18 
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11 4. Give practice 
I 
I 
in squaring a binomial sum and a 
binomial difference. 
5. Give practice in multiplying a binomial by a bi-
nomial. 
6. For drill on the above concept see: 
a. Welchons, pp.241-242. 
b. Freilich, pp. 284 and 288~ 
7. Extend the concept to multiplying a trinomial by. 
a binomial. 
8. Give practice with such examples as: 
a.. 4a2 /- 3ab - 5b2 by 2a ... 3b. 
b. 5x2 ... 6 f 3x by 2x - 7. 
9. Again call attention to the arrangement of terms 
and the laws of signs in multiplication. 
10. References: 
a. Betz, pp:. 184 ... 220. 
** b. Welchons, p. 242, B. 
K. Review the concept that division is the inverse or 
multiplication. 
1. Call attention to the law of signs in division. 
2. Give practice in dividing a monomial by a monomial 
with exponents and numerical bases. 
a. h3 : h :: h2 
b. ~x5 : x2 ~ ~x3 
c. 
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\I 
-~---
1 e i 3 .. Review division of a polynomial by a monomial. 
I 
II 
I IL __ 
4. Alsm, review the meaning of the terms, dividend, 
divisor, quotient, and remainder. 
5. Lead pupils to see that division of a polynomial 
by a polynomial is similar to the process used in 
arithmetic by blackboard demonstrations. 
6. Study with the pupils the explanations in the 
textbook. Encourage them to ask questions. 
7. Have pupils work examples on the blackboard and 
explain orally, making sure they use the alge-
braic language. 
8. Have pupils check their division by multiplying 
the quotient by the divisor or by substituting 
a number for the literal factors in the dividend 
and divisor. 
9. Give practice with examples having remainders. 
10. Be sure to include appropriate exercises for 
brighter pupils. 
11. For drill: 
a. Welchons, pp 255-260. 
b. Freilich, pp. 170-174. 
c. Breslich, pp. 223~227. 
d. Schorling, pp. 213-216. 
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1: 
:I 
II 
I 
I 
I 
.I 
I 
L .. Review the concept of simple equations by having the 
pupils apply all the axioms previously learned. 
1. Dividing both members of the equation by the same 
number. 
2. Multiplying both members by the same number. 
3. Adding the same number to and/or subtracting the 
same number from both members. 
4. After these concepts are understood lead pupils 
to see that transposition is merely a mechanical 
device used in solving equations. The brighter 
pupils Will see it at once • 
• 
5. Give practice in solving the following kinds of 
equations: 
a. 3x /- 1 "" 4 
b. Sa ~ 8 ~ 2 
c. _5_b = 10 
6 
do 5(2a - 3) - 3( 6a - 50) : 28 
e. (x f 2)(x- 3) f 8 = 12 f 4(x2- 1) 
6. For drill on equations see: 
a. Welchons, pp. 199, 244, 542. **244, R 
b. Freilich, pp. 187-189. 
M. Review the concept of problem solving. Stress the 
steps to be taken in setting up the equation. Re-
emphasize the logical sequence of steps. 
1. Give problems of the following type: 
a. If the sum of two numbers is 24 and one of 
the numbers is 3 times the other, what are 
the numbers? 
b. The sum of two numbers is 56 and one exceeds 
the other by 8. Find the numbers. 
c. The perimeter of a rectangle is 100 inches. 
Find its width and length if the length is 
twice the width. 
4~·." Give practice in solving: 
a. Interest problems. 
b. Motion problems. 
c .. Work problems. 
d. Mixture problems. 
5. Have pupils check all problems. 
6. Encourage them to make original problems. 
7. For drill on problems see: 
a. Welchons, pp. 216~224, 247-254. 
b. These problems provide for individual dif-
ferences. 
X. Additional vocabulary. 
j! 
'I L _____ _ 
1. Review all terms and expressions studied so far. 
2. Additional words or phrases. 
a. partial product 
b. motion 
c. mixture 
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It d. ascending order 
'I II 
II 
e. descending order 
I, f. the square of a number II 
g. the cube of a number. 
. VI • Evaluation. 
A. Are pupils able to use the new terms in this unit? 
B. Can pupils express very large numbers in standard 
form? 
c. Can pupils apply the rule of exponents in multipli-
cation? 
D. Can pupils. use the rule of exponents in division? 
E. Can pupils solve and check simple equations? 
F. Are pupils proficient in solving problems? 
G. Is pupils• work neat? ,, 
I 
I 
__ j 
. 
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TEST 
OPERATIONS WITH POLYNOMIALS 
Simplify: 
1. {8s) (9s) s .. 3d(8d .... 5) 
2. (9c)(~7a.) 6. 6X4 ... 2X3 
3. (-6b) (6b3) 
4. 12H3 - 20H2 
3X3 
7. (5Z-2)2 
-4H 
Add: 
9. 9x - 8z ":"-·5 
-xf z.-.6 
-3x - 5z e 6 
11 .. Subtract: 6R2 - 8R f 19 
--2R2 ... !2R - 14 
12. What must be added to 3x2 - 2x f 7 to produce 
-4x2 - 5x ... 3? 
13~ Multiply: · 4s( 3s ... 6s2 f 7s3) 
14. Multiply: 5~2 - 4xy f 9y2 
3x - 4y 
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15. .From ia ..., :ib 
Take j-a sa i'b 
16. From 0.8c f 1.9d - 1.0 
Take 0.9 - _O.ld f 0.5 
17. Simplify: 2(5m- n) - 6(7m ~ 3n) 
18. Find the product of: 
x2 - z2 and x2 - z2 
19.. Divide: 
B2 - 4BC f 02 by B - 0 
20.. aw3 f 5w I 6w2 f 21 by 2w f 3 
21. By what must we multiply -2x2 ~ x f 5 to get 
2x3 f 7x2 = 2x - 15? 
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Write in standard form: 
22.. 1,000 23. 100,000 24.. 1,000,000 
Change from standard form to large numbers: 
25. 104 26. 107 27. 25 X 104 
28. Solve and cheok: 3b f 4 - 5b : b w 6b f 22 
29.. Solve and check: A f 1 .. 3A : 460 
30. (3r f 2) - (2r - 5) I ( r I 5) - 24 
31. The sum of two numbers is 80 and the larger exoeeds the 
smaller by 8. What are the numbers? 
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Ji 32. The sum of two numbers is 80 and the larger exceeds six 
times the smaller by 8. What are the numbers? 
I 
.I 
,, 
I 
Write the equation. 
33 •. A teacher invested part of his money at 6'/o, and $300 at 
4%. How much was invested at each rate if his income 
from both investments was $410t 
Write the equation. 
34. A candy dealer made a 100 pound mixture of 40 cents and 
60 cents candy to sell at 50 cents a pound. How many 
pounds of each kind did he use? 
35. Write your evaluation of the unit. 
L __ 
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CHAPTER VII 
EQUATIONS CONTAINING FRACTIONS 
General Aim: To assist the pupils in developing a clear 
concept of the operations involved in clearing equations 
of fractions and skill in solving them. 
Specific Objectives: To assist the pupils to 
A. Develop skill in the process of changing simple frac-
tional equations to standard form. 
B. Develop an understanding of the lowest common denom-
inator. 
c. Develop the ability to solve and check fractional 
equations. 
D. Understand relationships as expressed by ratio and 
proportion. 
E. Develop the ability to solve simple proportion. 
F. Develop the ability to solve verbal problems con-
jl taining fractions. 
1
1 III. References: 
j A. Welchons, pp. 206-235. 
I B. Freilich, pp. 187-194. 
I 
I C. Potter, pp. 118-123, 299-310. 11 
i 
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IV. Specific Provisions for Differentiating Instruction: 
A. Introduction. The purpose of this unit is to assist 
the pupils in understanding the process of clearing 
equations of fractions and solving them. While the 
process may be somewhat abstract, many practical ap-
plications may be found in the solution of verbal 
problema pertaining to everyday life. Ratio and prow 
portion are taught or suggested in this unit only so 
far as they are related to fractional equations. The 
unit gives opportunity to review the concept of low-
est common denominator as learned in arithmetic and 
to extend it to algebra. 
B. Content. 
1. Review of finding the lowest common denominator 
with arithmetic fractions. 
2. Extend the concept to algebraic equations con-
taining fractions. 
3~ Drill on the meaning of the following terms: 
a. numerator 
b. denominator 
c. fraction 
d. clearing equation of fractions 
e. lowest common denominator 
f. root of an equation 
g. ratio 
h. proportion 
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4. Review of changing algebraic expressions to Eng-
lish and vice versa. 
5. Solution of simple fractional equations. 
6. Solving formulas with fractions. 
7. Application of ratio and proportion. 
B. Solving problems involving fractions. 
9. Additional vocabulary. 
0. Test. 
v. Suggested Activities and Points of Special Emphasis. 
A. Review of finding the least common denominator of 
fractions in arithmetic. 
1. Give practice in adding and subtracting fractions 
in arithmetic. 
2. Have pupils give examples of fractional parts from 
everyday life situations. For example: 
a. What part of the day is. spent in school? 
Express as a fraction; as a decimal. 
b. What portion of allowance was spent for bus 
fare? for lunch? for movies? 
c. What percentage of football games played were 
won? were lost? 
d. What percentage of the class failed in alge-
bra? passed? 
3. Review the terms numerator, denominator, monomial, 
numerical coefficient, and literal factor. 
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B. Give practice in solving fractional equations with 
monomial numerators and numerical denominators. 
' 
1. ..J!.._ 
- _2_ 3. b 1 - 19 
3 4 5 4-
2. JL = JL 4. _§_f __§. = _.5_ 2 3 2 3 6 
5. Demonstrate the solution on the blackboard. 
6. Encourage pupils to ask questions to clear con-
cept. 
7. For practice in speed and accuracy give all pupils 
the same example, then let the pupil who finishes 
first give the explanation. Time all drills. 
8. Emphasize correct sequence of steps in all written 
work. 
9. Have pupils check all equations. 
10.. References: 
a. Welchons, p. 208. 
b. Freilich, p. 192. 
C. Demonstrate solving equations with binomial numera-
tors and numerical denominators. 
1. 2s - 1 
2 
- 5s I= 3 
3 =+ 
2. Stress the concept that each of the members of 
the equation must be multiplied by the lowest 
common denominator. 
~:.6 ~2s ~ 1~ ::: 
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I! 
I 
I 
JL 
3(2s - 1) - 2(5s f 3) ~ 1(5) 
Complete the solution. 
3. Emphasize the law of signs in removing parenthe-
s·es. 
4. In the solution of equations emphasize each step: 
a. Find the least common denominator. 
b. Mul tipljy each term by the L. C. D. 
c. Clear equation of fractions. 
d. Remove parentheses. 
e. Transpose. 
f. Collect terms. 
g. Divide both members.of the equation by the 
coefficient of the unknown letter to get the 
root of the equation. 
h. Check the solution by substituting the root 
for the literal factor in the original equa-
tion. 
5. References: 
a. Welchons, pp. 208-209, **Section B, p. 209. 
b. Freilich, p. 194. 
c. Potter, p. 118. 
6. Give practice with equations containing decimal 
coefficients. 
7. References; 
a. Welchons, pp. 210-211. 
b. Breslioh, pp. 284-285. 
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8. Review the meaning of the decimal point9 
D. Extend the concept of equations containing fractions 
to formulas. 
1. Review the previous work done in formulas. 
2. Give practice in finding any quantity in terms of 
the others. 
a. Solve V = lwh for w; for h. 
b. Solve A = p ~ prt for r; for t. 
cq Solve ·v =~for B. 
3 
d. Solve V = 11 r2h for h. 
3~ Stress the fact that transforming a formula means 
finding the value of one letter in terms of the 
others. 
4. Emphasize the importance of having the ability to 
transform formulas. 
5. Show that it is necessary for engineers and scien-
tists to know how to transform formulas. 
6. References: 
a. Freilich, p. 191. 
b. Potter, pp. 100-101. 
c 9 W elchons, pp. 225w226 • 
E. Develop the concept of ratio and proportion by ex-
j amples of comparison and as a fraction expressed in 
I 
the same unit. 
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1·. Have pupils compare their weights and express 
as a ratio. 
a. If Mary's weight is 110 pounds and Ann's is 
120 pounds, the ratio is, 
110 
120. 
2. Have pupils make a list of such comparisons and 
express as ratios. 
3. Have pupils make a definition of ratio. 
4. Show the method of expressing a ratio: 
a. As a fraction _.2_ 
9 
b. With the aivision (4) sign 3:9 
5. Discuss with pupils the explanation in the text-
book. 
6. Explain that finding what per cent one number is 
of another number is a ratio. 
7. Give practice in finding per cents. 
8. Explain that ratios are used in recipes, in diets, 
in formulas for making drugs, chemicals, etc ••• 
9. Rave pupils decrease and increase a few recipes 
to show the use of ratio. 
lOe Have pupils study diet charts and give examples 
of ratio. 
11. Suggest that boys in the trades bring to class 
some examples of ratio they use in the shops • 
.eost.an Un,Yora1ty 
~ehool ot ~~~ea•1om 
-.. LibrBrV 
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12. Give verbal problems for practice in expressing 
ratios. 
13. References: 
a. Welchons, pp. 226-227. 
b. Potter, pp. 298-305. 
c. Freilich, pp. 369-372. 
F. Lead pupils to see that a proportion is an equation 
and that it expresses an equality between two ratios. 
1. Develop the concept of proportion with geometric 
figures. 
a. I.f the height of a small triangle is 3 inches 
and the base is 6 inches the ratio is 3 : 6; 
if the height of a larger triangle is 4 inches 
and the base is 8 inches the ratio is 4 : 8. 
The proportion is -t- ~ ci or 
3:6::4:8 
and is read 3 is to 6 as 4 is to 8. 
b. Demonstrate the concept on the blackboard and 
give practice with other geometric figures. 
2. Explain that in the above proportion 3 and 8 are 
the extremes and 6 and 4 are the means. 
3. Develop the concept that the product of the means 
is equal to the product of the extremes. 
a. 5 : 3 :: 10 : 6 
b. 2.2_ = 10 
3 6 
c. X - t:: T-20 
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4. ·Explain that -2_ ~ _1Q_ is a true proportion 
3 6 
because 10 equals _2_ • 
-6- 3 
5. Give practice until the concept is clear. 
6. Have pupils make a list of situations in life in 
which ratio and proportion may be used. Discuss 
situations with class. 
7. Have pupils read and report on the life of Newton. 
8. Have pupils report on the life and work of Eratos-
thenes. 
9. Give practice in solving verbal problems that 
can be worked by ratio and proportion. 
10. References; 
a. Welchons, pp. 227-230. 
b. Freilich, pp. 372- 378. 
c. Hawkes, p. 131. 
G. -Additional Vocabulary. 
evaluate 
extremes 
means 
proportion 
proportional 
quantities 
transform formula 
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VI., Evaluation. 
A. Do pupils have the ability to clear equations or 
~ fractions? 
B. Can pupils solve and check equations? 
C. Do ·pupils understand the method of checking fractional 
equations? 
D. Can pupils solve verbal problems involving fractions? 
E. Do pupils understand that ratios are fractions? 
F. Do pupils understand and appreciate the importance of 
ratios? 
G. Do pupils understand the use of proportion in everyday 
life situations? 
H. Can pupils solve verbal problems involving ratio and 
proportion? 
VII. ~. 
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TEST 
EQUATIONS CONTAINING FRACTIONS 
1. Express the following using algebraic symbols: 
a. t of Z. 
b. Five sixths of P. 
c. One half the sum ot R and S. 
d. i of a number added to b. 
e. One third of (5r- s). 
2. Solve and check: 
_L f _L ::: 36 
3. Solve and check:· 
4. Solve and check: 
5 7 
6c - 5 
4 
2c e 3 ::: 13 
3 
2.3b f 9.6 = O.lb f 8.7 
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s. Solve and check: 3a - 2 
4 
sa. .;. 3 
2 
~ 7a - 4 _ 
3 
2a - 9 
5 
6. · The length of a rectangle is 3 feet less than three times 
its width. Find the dimensions of the rectangle if the 
perimeter is 156 feet. 
Write the equation but do not solve. 
7. If a number increased by 5 per cent of i t·self is 189, what 
is the number? 
8. From the examples below, cross out the ones that are not 
proportions~ 
a .. _L: 2 
5 10 
. c., _J_ = 32._ 
12 144 
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9. _ 111 r 2 h, solve for h. If V- 3 
10. Solve S .~ igt2 for g. 
11. Solve the proportion for s: 
a.. 4 = .2. 2 b .. l 4 c. .J_ z 
124 If an airplane travels 750 miles in 3 hours, how far will 
it travel in 7 hours at the same rate? 
13. A g1rl spends #6~00 for lunch in 4 weeks. How much does 
she spend in 10 weeks at the same rate? 
L 
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ALGEBRA I 
COMPREHENSIVE TEST 
PART I 
This part of the test is to see if you can recall some of 
the formulas you have studied. 
Directions: Fill in the blanks at the left. 
1. Write the formula for finding the area of a circle. 
2. Give the formula for finding the area of a rectangle. 
3. State the formula for finding the area of a square. 
4. Give the formula for the perimeter of a rectangle. 
5. Give the formula for finding the circumference of a circle. 
6. Write the interest formula. 
7. Give the formula for finding the volume of a rectangular 
solid. 
--·---------------· 
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PART II 
MULTIPLE CHOICE ITEMS 
Directions: In the parentheses at the left place the 
letter representing the right answer. 
1. Any factor of a product is called the what of the other 
factors? 
coefficient 
exponent 
literal number 
prime number 
2. An algebraic expression of one term is a 
( ) a. 
~ ~ ~: 
( ) d. 
binomial 
trinomial 
monomial 
polynomial 
3. The algebraic expression 2x ~ 3y f 5z is 
( ) a. 
( ) b. 
~ ~ ~: 
trinomial 
a binomial 
a coefficient 
a formula 
4. The instrument used for measuring angles is the 
( ) a.;, 
! l ~: 
5. The figure below is 
.. 
**** 
****** 
******** 
*"f***iE>**** 
***"~>******** 
( ) a • 
; ( ) b. 
( ) c. 
( ) d. 
compass 
protractor 
slide rule 
ruler 
an equilateral triangle 
an isosceles triangle 
a scalene triangle 
a right triangle 
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6. The figure 3 in the expression 7X3 is 
7. 
9 .. 
an exponent 
a factor 
a coefficient 
( ) a. 
( ) b. ( ) c .. 
( ) d. a numerical coefficient 
The number that satisfies an equation is 
( ) a. literal number ( ) b. root ( ) c. numerical value ( ) d .. identity 
A ratio is found by comparing two things 
( ) a. addition ( ) b. mul tiplicati.on 
( ) c. division ( ) d. subtraction 
An equation whose two members are ratios 
( ) a. 
( ) b. 
( ) c .. 
( ) d. 
a product 
the extremes 
the means 
a proportion 
its 
by 
is 
10. The equation ·3X - 5 = X f 7 is 
( ) a. an identical equation 
{ ) b. a conditional equation. 
( ) c. a literal equation 
( ) d. a fractional equation 
C .r.-'.. ~ 11~ In the formula :lid, u is a 
12. In the formula above 
( ) a. 
( ) b. 
( ) c. 
( ) d. 
dependent variable 
constant' 
ratio 
an independent variable 
d is 
a constant 
an independent variable 
a dependent variable 
quotient 
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PART III 
COMPLETION 
Directions: From the list below complete the statements 
by rilling in the blanks. 
a. Recorde 
b. Viete 
c. Oughtred 
d. De cartes 
e. Diophantus 
f. Widman 
g. Ahmes 
h. Einstein 
1. The first mathematician to use the equals ( = ) sign was 
2a The mathematician who first expressed multiplication with-
out the sign was 
3. The times sign was first used by 
-------· 
4. The formula E ~ mc2, which is the basis for the production 
of atomic energy, was proposed by 
5. The mathematician who was called the "Father of Algebran 
was ---------~-
6. The mathematician who published a book using the plus (f) 
and minus (-) signs was _______ __;__• 
7: A mathematician who simpliried problem solving by letting 
a letter represent an unknown number was -------
PART IV 
PROBLEMS 
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Directions: Solve and check. 
1. What is the annual yield on $1200 invested at 3i per cent? 
2. How much interest must a man pay on a loan of $550.00 for 
two years at 6 per cent? 
3. The first angle of .a triangle is twice the second angle 
and the third angle is three times the first angle. How 
large is each angle? 
4. The sum of two numbers is 63. One of the numbers is 6 
times the other number. What are the numbers? 
5. The total cost of 6 articles is $29.88. Find the cost of 
each article. 
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6. The formula for fi~ding the distance is.D = rt. By the 
formula, find the distance a oar will travel in 5 hours 
at 45 miles per hour. 
7. If a plane travels 375 miles in three hours find its rate 
per hour. 
8. A train makes a 400 mile trip at the rate of 60 miles per 
per hour. How many hours does it take to make the trip? 
9. What is the reading on the Fahrenheit scale if the reading 
on the centigrade scale is 16 degrees? 
Use the formula !HF .... 32) ~ 90. 
~ 10. Three fifths of a number is 78. What is the number? 
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11. If ten gallons of gasoline cost $2.95, how many gallons 
of the same gasoline can be purchased for $4972? 
12. The sum of two numbers is 96. Find the numbers if o~e 
of the numbers is 5/7 as large as the other. 
13. Find the number whose difference between 4/5 of it ahd 
1/6 of it is 38. 
14. There are 225 pupils in the eleventh grade and 300 pupils 
in the tenth grade. What is the ratio? 
' 
' 15. The second angle of a triangle is four times the first 
angle and the third angle is six degrees larger tha~ the 
first. How many degrees are there in each angle? 
I- _ 1 II 
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PARTV 
MULTIPLE CHOICE 
Directions; Each example below is followed by 4 answers. 
One , and on~y one is correct. Check the right answer in the 
parentheses at the left. 
1. The product of (x-·- y)( x - y) is 
( ) a. x2 - 2xy f y2 
( ) b. x2 I 2xy - y2 
( ) c. x2 .:. 2xy - y2 
( ) d. X- 2xy- y 
2. The product of (m f 3)(m- 2) is 
( ) a. m2- m- 6 
( ) b .. m2 -. m f 6 
( ) c. m2 f m - 6 
( ) d. m2 I m I 6 
3 .. The quotient of 6b2 - 7b - 20 divided by 3b f 4 is 
( ) a. 2b I 5 
( ) b. 2b - 5 
( ) c. 2b2 - 5 
( ) d. b- 5 
4. The difference when -7m -3n - 8 is subtracted from 
10m - 5n f 8 is 
( ) a. 3m ~ 2n - 16 
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( ) b. 17m f 2n f 16 
( ) c. 17m ... 2n f 16 
( ) d. -17m - 2n 
5. The value of X in the equation 
X 
- __2L + 4 - __gL _5lL. + 3 is - -4 8 3 6 
( ) a. 24 
( ) b. . 12 
( ) c. -12 
( ) d. -?4 
6" . :;, The value of W in the equation 
2Wt2_ _4W-7 = 5W - 2 2W- 2 is 6· . 14 3 
( ) a. 2/3 
( ) b. 3/2 
( ) c. 
- 2/3 
( ) d. 
- 3/2 
7. The value of P in the equation P f o.o6P = 742 is 
( ) a. 800 
( ) ·b. 700 
( ) c. 600 
( ) d. 750 
ll6 
B. The value of A in the proportion ~ ~+ is B 
( ) a. 14 
( ) b. 7 
( ) c. 13 
( ) d. B 
PART VI 
Directions: Match the algebraic expressions in Column I 
with the algebraic words in Column II. Write the letter which 
represents the expression in the parentheses at the left. 
Column I 
1. ( ) M 
2.. ( ) XY 
3. ( ) a - b 
4. ( ) a f b - c 
5. 
6. 
7. 
B. 
9. 
( ) 
( ) 
( ) 
( ) 
( ) 
10. ( ) 
7s, 9s, Bs 
-5b 
V' 25 
2x - 3y - 2z - 5 
X y 
+ ... 6 ... 8 
11. ( ) 4xy, 3xz, 5x, 7z 
12. ( ) A - 25 = 2A f 3 
Column II 
a. Equation 
b. Proportion 
c. Negative number 
d. Ratio 
e .. 
f. 
g. 
h. 
i. 
j • 
Monomial 
Polynomial 
Dissimilar terms 
Trinomial 
Binomial 
Formula 
k. Product 
1. Similar terms 
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Column I Column II 
13. ( ) SfM. m. Radical 
e 14. ( ) D - rt n. $quare root -
o. The sum of S and M 
PART VII 
l. Write the following formulas in words: 
a. c = 2 r 
b. c = np 
c. A; ibh 
d. v ::: e3 
2. Translate the following verbal rules into formulas: 
a. The perimeter of a triangle is equal to the sum of 
its sides. 
-
b. The sum of the angles of a triangle is 180°. 
c. The area of a rectangle is equal to the base times 
the height. 
d. Amount is equal to the principal plus the interest. 
3. Evaluate the following if ~-• -2, b: 4, and c : 5: 
a. a f 2c - 4 
d. l _ _!!_ 
c b. 
4 
e. a - liD 
fu 
4. Make a table for the formula 0 = 3d - l. 
D l 4 6 7 9 10 12 
0 
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5. Make a formula for the table of related values. 
2 3 5 7 ~ 10 12 
4 9 25 49 81 100 144 
PART VIII 
GRAPHS 
1. The following represents the number of graduates from 
Burke School in the last five years. Make a bar graph 
from the data. 
Year Graduates 
1949 180 
1950 205 
1951 195 
1952 201 
1953 215 
1"20 
2. Make a line graph for the following temperature changes. 
Hour; 3 A.M., 4 A.M., 5 A.M .. 8 A.¥., 12 N., 1 P.M .• 
Temp. -5° 
f300 ~~~~~--~~~-r--~----+---
l-25 
f20 
fl5 
flO 
f5 
0 
-5 
-10 
0 1 12 ff IN'. It' .M. 
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• 1. 
2. 
4. 
5. 
6. 
8. 
9. 
10. 
11. 
BIBLIOGRAPHY 
Betz, William, 11Five Decades of Mathematical Reform, 
Evaluation and Challenge," Mathematics Teacher, 
(December, 1950), 43:377-387. 
Breslich, Ernst R., "Curriculum Trends in High School 
Mathematics,n Mathematics Teacher, (February, 1948), 
48:60-69. 
, ninfluence of the War on the Teaching --o-::::f~S-e_c_o_n-::da-r-y-:;Mathematics, 11 Mathematics Teacher, 
(November, 1944), 37: 291~300. 
Carnahan, Walter H .. , nHigh School Mathematics After the 
War, 11 Mathematics Teacher, (October, 1944), 
37:243-247. 
, "Mathematics an Essential of Culture,• 
--=M,_a7':th:-e-m-a,-t;-:i:-c-s--=Teacher, (November, 1950), 43:321-327. __ 
Christofferson, C. H., "Mathematics That Functions in 
Peace and War,tt Mathematics Teacher, (February, 1944) 
37:51-56. 
Court, Nathan A., "Mathematics in the History of Civili-
zation," Mathematics Teacher, (March, 1948), 
41:104-111. 
Hunt, Harold C., 11Mathematics, Its Role Today," Mathe-
matics Teacher, (November, 1950), 43:313-317. 
McCreey, Genes., nMathematics for All The Students in 
High School, 11 Mathematics Teacher, (November, 1948), 
41:302-308. 
Mallory, Virgil S. "A Checklist for Pre-Induction Matho.. 
ematics,n Mathematics Teacher, (October, 1944), 
37:269-271. 
Nelson, Evan A., "The Old Time Religion," Mathematics 
Teacher, (April, 1944), 37:158-165. 
122 
12. 
13. 
Schorling, Raleigh, (Chairman), "The First Report of the 
Commission on Post-War Plans,n Mathematics Teacher, 
(May, 1944), 37:226-232. 
Schorling, Raleigh, (Chairman), "The Second Report of 
the Commission on Post-War Plans,u Mathematics 
Teacher, (May, 1945), 38:195-221. 
14. Snader, Daniel W., 11Teacher Preparation for a New Era," 
Mathematics Teacher, (February, 1950), 43:45-53. 
. 1'23 
Text Books 
1. Betz, William, Algebra :f'or Today, First. Course, Ginn and 
~ Company, Boston, 1937. 
2.. Breslich, Ernst R., Purposeful Mathematics Algebra, First 
Course, Laidlaw Brothers, New York, 1939. 
3. Freilich, Julius, S .. L. Berman, and E. P. Johnson, Algebra 
for Problem Solving, Book I, Houghton Mifflin Com-
pany, Boston, 1952. 
4. Hart, 'Walter w·., Progressive First Algebra, D. C. Heath 
and Company, Boston, 1934. 
5. Hart, Walter W., A First Course in Algebra, D. c. Heath, 
and Company, Boston, 1947 .. 
6. Lasley, Sidney J. and Myrtle F. Mudd, The New Applied 
Mathematics, Fourth Edition, Prentice-Hall, Inc., 
New York, 1952. 
7. Potter, Mary A., Anne L. Neitzel, and Frances C. Enright, 
Mathematics for Sueoess, Ginn-and Company, Boston, 
1952. 
8. Sohorling, Raleigh, Rolland R. Smith, and John R. Clark, 
First-Year Algebra, World Book Company, New York, 
1943. 
9. Welchons, A. M., and W. R. Kriokenberger, Algebra, Book I 
Elementary Course, Ginn and Company, Boston, 1949. 
10. Wells, W., and W. W. Hart, Modern High Sohool Algebra, 
D. C. Heath and Company, 1934. 
Charts 
1. Aiken Algebra Charts with Cartoons, A. J. Nystrom and 
Company, Chicago 18, Illinois. 
··124 
Professional Books. 
1. Billett, Roy o., Fundamentals of Secondary School Teaching, 
Houghton-Mifflin Company, Boston~ 1940. 
2.. Breslich, Ernst R., Problems in Teaching.Seaondary School 
Mathematics, The University of Chicago· Press, Chicago 
Illinois, 1940. · 
3. ~ ~·Breslich, Ernst R., The Technique of. Teaching Secondary 
School Mathematics, The University of Chicago Press, 
Chicago, Illinois, 1930. 
4. ·Butler, Charles H., and Lynwood Wren, The Teaching of 
Mathematics, Second Edition, McGraw-Hill Book Com-
pany, Inc., New York, 1951. 
5. 
6. 
8. 
9. 
Davis, David R., The Teaching of Mathematics, Addison-Wes-
ley Press, Inc., Cambridge 42, Mass., 1951. 
Hassler, Jasper 0., and Rolland R. Smith, The Teaching of 
Secondary Mathematics, Macmillan C@mpa.ny, New York, 
1930 .. 
Hogben, L., Mathematics· for the Million, No:tJton Company, 
1940. 
Hooper, A., Mathematics Refresher, Henry Holt and Company, 
New York, 1942. 
Hooper.& A., The River Mathematics., Henry· Holt and Company, 
New York, 1945. 
10. James and James, Mathematics Dictionary, The Digest Press, 
Van Nuys, California, 
11. Nyberg, Joseph A., A Surve~ of High School Mathematics, 
American Book Company, New York, 1935. 
12. Scherling, Raleigh, The Teaching of Mathematics, A Source 
Book and Guide, The Ann Arbor Press, Ann Arbor, Mich. 
1936. 
13. Smith, David E., and Jekuthial Ginsburg, Numbers and 
Numerals, Teachers College Bureau of Publications, 
New York, 1937. 
!1.25 
• 
• 
• 
14. Smith, D. E~, and W. D. Reev.e, The Teaching of Junior 
High School Mathematics, Ginn and Company, Boston, 
1927 • 
15. Spitzer, Herbert F., The Teaching of Arithmetic, Houghton-
. Mifflin Company, Boston, 1948. 
16. Stokes, C. N .. , lfeaching Meanings olf Arithmetic, Appleton-
Century- Crofts, Inc., New York, 1951. 
17. Wilson, Guy M., M. B. Stone, et al, Teaching the New 
Arithmetic, Sec.ondary Education-, Me Graw-Hill, Co., 
Inc., New York, 1951. 
18. Woodring-Sanford, Enriched Teaching of Mathematics in the 
Junior and Senior High School, Source Book of· Illus-
trative and Supplementary Materials for Teachers of 
Mathematics, Teachers College, Columbia University, 
New York, 1938. 
19. ·. Young, J. W., Lectures ·on the Fundamen-tal Concep-ts of 
Algebra and Geometry, Note on. the-Growth of Alge-
braic Symbolism by u. G. Mitchell, Macmillan Co., 
New York, 1936. 
20. Young, J. W. A., Teaching Mathematics in the Elementary 
and Secondary School, Longmans, Green, and Co., 
New York, 1931. 
History of Mathematics. 
1. Arch1bold, R. c., Outline of the History of Mathematics, 
' Fourth Edition, Mathematical Association of America, 
1939. 
2. Ball, W. w., A Short Account of the History of Mathematics, 
MacMillan Company, New York, 1908, 
3. Bell, E. T., Men of Mathematics, Simon and Schuster, New 
York, 1937 .. 
4. Cajori, Florian, A History of Mathematics, Macmillan Co., 
1919, 
5. Sanford, Vera, A Short ·History of Mathematics, Houghton 
Mifflin Company, Boaton, 1930 
6. Smith, D. E., History of Mathematics, Vol. I, 1923, Vol. II 
1925,Ginn and Company, Boston • 
. 126 
Standardized Tests. 
California Aptitude Test, 50 minutes, Educational Test Bureau 
Iowa Algebra Aptitude Test, 35 minutes, Bureau of Educational 
Research and Service, World Book Co., New York 
Lee Test of Algebraic Ability, 25 minutes, Public School Pub-
lishing Co., Bloomington, Ill. 
Lueck Algebra Readiness Test, 25 minutes, Public Pub. Co. 
Orleans Algebra Prognosis Test, 81 minutes, World Book Co. 
Survey Tests 
Breslich Algebra Survey Test, 52 minutes, World Book Company. 
Columbia Research Bureau Algebra Test I, 80 minutes, World 
Book Co. 
Columbia Research Bureau Algebra Test, 2, (Revised), 100 min. 
World Book Company. 
Colvin-Schrammel Algebra Test, 40 minutes, Bureau of Educa-
tional Measurements, Kansas 
Cooperative Alsebra Test (Elementary Algebra through Quadra-
tics) 40 minutes, Cooperative Test Service. 
Douglass Diagnostics Tests in First-Year Algebra, 24 minutes, 
c. A. Gregory Company, 
Douglass Standard Survey Tests for Elementary Algebra, 40 min , 
C. A. Gregory Co. 
Schorling-Clark-Lindell Instructional Tests in Algebra, 8 
minutes each, World Book Company, New York 
Smith, Reeve & Morss, Survey Tests to accompany Text and 
Tests in Elementary Algebra, Ginn and Co. Boston, 
1941 
Welchons, & Krickenberger, Achievement Tests in Algebra, to 
accompany Book I, Ginn and Co., Boston, 1949. 
lzt. 
I 
il I. 
'I I 
,I 
Courses of Study. 
1. City of Chicago Board of Education, Bureau of Curriculum, 
A Course of Study in Algebra, Semesters I and II, 
for Chicago Public Schools, Chicago, 1943. 
-------=--- A Course of Study in Essential Mathematics, 
Semester II. For Chicago Public Schools, Chicago, 
1939. 
Iowa Department of Public Instruction, Mathematics Series. 
~nior High School, Volume XIX, Des Moines, 1949. 
Junior High School Mathematics for Secondary 
Schools, Volume XVIII, 1950 
Maryland Department of Education, Teaching Suggestions 
for Junior High School Course of Study in Mathe-
matics, Baltimore, 1946. 
6. Missouri State Department of Education, Mathematics, ~­
ondary School Series, Bulletin 5, Jefferson City, 
1941. 
7. New Mexico State Board of Education, Mathematics,· Tenta-
tive Guide for High School Teachers, Santa Fe, 
~M. . 
8. Montana State Department of Public ·Instruction, Elemen-
Algebra, Tentative Guide for ltl'bnt§;naA:High Schools, 
Curriculum Bulletin No. 42, Helena, Montana., 1945. 
9. School District of Philadelphia, First Year Algebra, A 
Guide For Teachers, Curriculum Office, Philadel-
phia, 1949. 
10. Oklahoma State Department of Public Instruction,_A_§yg_-
gested Guide for the Teaching of Mathematics, 
Bulletin No. 103, Oklahoma City, 1949. 
11. Rhode Island Department of Public Instruction, A Course 
of Study in Basic Mathematics, Providence, 1943. 
West Virginia State Department of Education, ~gg~ of 
Studies for Methods in Exact Thinking, Science 
and Mathematics, Charleston, W.Va., 1937. 
128 
•• 
•• 
YEARBOOKS OF THE NATIONAL COUNCIL OF TEACHERS OF MATHEMATICS 
1 • 
2. 
3. 
4. 
5. 
6. 
7. 
6th Mathematics and Modern Life, 1931. 
7th Teaching of Algebra, 1932. 
8th Teaching Qf Mathematics in the Secondary SchoQl, 1933. 
11th The Place of Mathematics in Modern Education, 1936. 
15th The Place of Mathematics in Secondary Education, 1940. 
17th A Source Book of Mathematical Applications, 1942. 
18th Multi-sensory Aids in the Teaching of Mathematics, 
1945 • 
129 
Film Strips. Films. 
1. Order of Operations, Jam Handy Corporation, Chicago. 
1llr 2. The Arithmetic of Algebra, Jam Handy Corporation, Chicago. 
3. The Origin of Algebra, Society for Visual Education, Chi-
cago. 
4. Positive and Negative Numbers, Jam Handy Corporation, Chi-
cago. 
5. Equations and Formulas, Jam Handy Corporation, Chicago. 
6. Graph Uses, Jam Handy Corporation, Chicago. 
7. Plotting Graphs, Jam Handy Corporation, Chicago. 
8. Ratio and Propgrtion, Jam Handy Corporation, Chicago. 
9. Principles of Algebra, Sound, Young America Film Division, 
32 E. 57th SStreet, New York. 
130 
